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Extended Knee Control programme lowers weekly
hamstring, knee and ankle injury prevalence
compared with an adductor strength programme or
self-selected injury prevention exercises in adolescent
and adult amateur football players: a two-armed
cluster-randomised trial with an additional

comparison arm

.12 Sofi Sonesson
,%* Martin Hagglund

Hanna Lindblom
Markus Waldén

ABSTRACT

Objective To evaluate the preventive efficacy of an
extended version of the Knee Control injury prevention
exercise programme (IPEP) compared with an adductor
strength programme and to a comparison group using a
self-selected IPEP in amateur adolescent and adult male
and female football players.

Methods Two-armed cluster-randomised trial with an
additional non-randomised arm. All 251 amateur teams
(players 14-46 years) in one regional football district
were approached. Teams meeting inclusion criteria were
randomised to (1) extended Knee Control or (2) an
adductor strength programme. Teams already using an
IPEP were allocated to a comparison group and received
no new intervention. Players responded to weekly
questionnaires about football exposures and injuries
during a 7-month season.

Results Seventeen teams in the extended Knee Control,
12 in the adductor and 17 in the comparison group
participated, with 502 players. For the primary outcomes,
no difference in injury incidence in three lower-limb injury
locations combined (hamstring, knee and ankle) was
seen between extended Knee Control and the adductor
group, whereas extended Knee Control had 29% lower
incidence than the comparison group (incidence rate
ratio 0.71, 95% C1 0.52 to 0.98). No between-group
differences in groin injury incidence were seen. The
weekly injury prevalence rates in the three lower limb
locations combined (hamstring, knee and ankle) were
17% lower (prevalence rate ratio (PRR) 0.83, 95% Cl
0.69 to 1.00) and 26% lower (PRR 0.74, 95% Cl 0.63
to 0.87) in extended Knee Control compared with the
adductor and comparison groups, respectively.
Conclusion No difference in injury incidence was seen
between the extended Knee Control and the adductor
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= General injury prevention exercise programmes
may reduce injury rates in adolescent and adult
football players.

= The Adductor Strengthening Programme
reduced groin injury rates in subelite male
foothall players in a previous study.

= Effectiveness of injury prevention exercise
programmes is generally lower than the
preventive efficacy shown in randomised
controlled trials.

WHAT THIS STUDY ADDS

= Players who performed an extended version

of the Knee Control programme had
approximately one-third lower incidence

of injuries to the hamstring, knee or ankle
compared with a comparison group that
conducted self-selected prevention exercises in
adolescent and adult male and female amateur
football players.

Players who used extended Knee Control

had one-fifth to one-fourth lower prevalence

of injuries to the hamstring, knee or ankle
compared with the adductor and the
comparison group

Players using the adductor strength programme
had no reduction in incidence or prevalence of
groin injuries compared with the other groups.
Players who used extended Knee Control had
lower incidence of overall time-loss injuries and
lower prevalence of substantial injuries than
the adductor and comparison group.
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General injury prevention exercise programmes
(IPEPs) such as the Knee Control programme,'™
the 11+*° and similar IPEPs’ ™ focusing on lower
limb balance, strength and muscle control, reduce
the rate of acute lower extremity injuries in team

programme whereas extended Knee Control reduced
injury incidence by nearly one-third compared with a
self-selected IPEP. Players in extended Knee Control had
lower injury prevalence compared with an adductor or
self-selected IPEP.

Trial registration number NCT04272047; Clinical
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HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= Teams using injury prevention exercise programmes may
need more support to ensure an optimal training dosage and
progression in order to maximise the preventive effect.

= The extended Knee Control programme seems feasible for
continued use within male and female amateur adolescent
and adult football.

= Continuous support may be needed to ensure that injury
prevention exercise programmes are maintained during a full

season and over Subsequent seasons.

programme content or dosage, potentially limiting the preven-
tive effectiveness.'” ' We developed an extended version of the
Knee Control programme, extended Knee Control, with the same
six main exercises as in the original Knee Control programme
but with more exercise variations to increase programme fidelity
by offering greater variation of exercises, better fit and increased
possibility for exercise progressions for football players at
various proficiency levels.

Short-focused IPEPs, such as the Adductor Strengthening
Programme, reduced the rate of groin injuries among male sub-
elite football players by 41%," but the preventive efficacy in
other settings is unknown.

The aim was to evaluate preventive efficacy of the extended
Knee Control programme compared with an adductor strength
programme and to a comparison group using a self-selected IPEP
in amateur adolescent and adult male and female football players.
The preventive efficacy of extended Knee Control has not been
evaluated before. Our hypotheses were that: (1) extended Knee
Control would show superior preventive effects on hamstring,
knee and ankle injuries and (2) the adductor programme would
show superior preventive effects on groin injuries.

MATERIALS AND METHODS

Design

This was a two-armed cluster-randomised trial with an additional
non-randomised comparison arm. Teams in the randomised
groups had not used injury prevention exercises regularly the
previous season and were allocated to one of two interventions:
Extended Knee Control focusing on lower extremity injuries
in general, or an adductor programme focusing on groin inju-
ries. The non-randomised comparison group comprised teams
that already used an IPEPR Initially, as registered in the study
protocol, we intended to include teams that used Knee Control'?
as comparison group. During inclusion it became apparent that
many teams used modifications of the Knee Control programme,
hence, we broadened the inclusion criteria to better reflect
the reality. The study was single blinded with physiothera-
pists collecting injury data blinded to group allocation. The
study covered one 7-month season from March to October/
November 2020. The study complied with the declaration of
Helsinki and its later amendments. The study has been checked
against the CONSORT 2010 checklist, applicable parts of the
CONSORT extension for cluster trials'® and the CONSERVE
2021 statement."”

Important modifications due to the COVID-19 pandemic

The competitive season was shortened with the start postponed
from April to June 2020, and the pre-season correspondingly
extended. On 1 April 2020, social distancing was recommended
by the Public Health Agency of Sweden and was supported by
the Swedish Football Association and the regional football
districts. We, therefore, added two exercises to the adductor
programme, as described under the Interventions section and
table 1.

Table 1  Programme descriptions
Extended Knee Control Adductor programme
Exercises Running warm-up (5 min) One exercise out of:
6 main strengthening and neuromuscular control exercises (10 variations » Copenhagen adduction, long lever
for each) (10~15min): » Copenhagen adduction, short lever
» One-legged knee squat » Side-lying adduction
» Hamstring strengthening » Adductor squeeze (ball between knees, bent legs)
» Two-legged knee squat » Adductor squeeze (ball between feet, straight legs)
» Core strengthening
» Lunge
» Jump/landing technique
Of these, 44 are individual exercises, including 6 with a resistance band
and 16 partner exercises
Frequency Every training session throughout the season. Running warm-up before 23 times/week pre-season
matches. 1 time/week competitive season
Dosage 30605 per exercise 3-5 to 12-15 repetitions (Copenhagen adduction and Side-lying adduction) or

2 sets

Recommendations
about progression

Equipment Football, resistance band for some exercises

Setup
a combination of these

Start at a level that offered sufficient challenge to the players and to
progress to more demanding exercises over time. Important that the
exercises were done with proper technique before progressing.

Before training, as a warm-up, imbedded in the training, after training or

10s maximal isometric contractions x 5 repetitions (Adductor squeeze)
1 set

Start with Copenhagen adduction long lever. Players unable to perform the
exercise with correct technique, prescribed dosage, or who experienced pain >3
on a 0-10 numerical rating scale were recommended to use an easier exercise
variant.

Adductor squeeze recommended as alternative exercises to avoid close player-
to-player contact.

Progression mainly through more repetitions during preseason

Football (adductor squeeze)
Before or after training

The adductor programme comprised exercises from Haroy et al," the Copenhagen adduction and side-lying adduction, and Hélmich et a/,'® the two adductor squeeze exercises.
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175 teams excluded (M:143 F:32)
€ 251 teams assessed for + Not meeting inclusion criteria n=12 (M:9, F:3)
(] eligibility (M:190, F:61) + Declined participation n=42 teams (M:36, F:6)
E + Did not respond n=121 teams (M:98, F:23)
©
=
[=
Ll
VL v
No current/previous IPEP use Regular use of IPEP in the previous
Randomised n=55 teams (M:36, F:19) season
Non-randomised group n=21 teams
(M:11, F:10)
l [ Randomisation ]
c Allocated to extended Knee Control n=27 Allocated to adductor programme n=28 Non-randomised group n=21 teams,
K] teams (M:17, F:10) teams (M:19, F:9) (M:11, F:10)
E + Received allocated intervention n=17 + Received allocated intervention n=12 + Took part in the study n=17 teams,
8 teams (M:7, F:10) teams (M:5, F:7) (M:8, F:9)
(=° + Did not receive allocated intervention + Did not receive allocated intervention + Did not take part in the study n=4
E n=10 teams (M:7 teams withdrew due to n=16 teams (M:14, F:2 teams withdrew teams (M:3, F:1 due to COVID-19)
o COVID-19, M:3 teams due to lack of due to COVID-19)
o S
i time/interest)
S 304 players entered trial (M:128, F:176) 175 players entered trial (M:42 F:133) 301 players entered trial (M:149 F:152)
=i + Responded to baseline survey n=210 + Responded to baseline survey n=143 + Responded to baseline survey n=202
S (M:70, F:140) (M:27, F:116) (M:72, F:130)
,2 + Provided prospective data n=197 + Provided prospective data n=125 + Provided prospective data n=180,
® (M:71, F:126) (M:22, F:103) (M:62, F:118)
qh) + No contact information n=2 (M:1 F:1) + No contact information n=2 (M:0 F:2) + No contact information n=4 (M:3, F:1)
:‘ + Declined participation n=46 (M:12 F:34) + Declined participation n=11 (M:2 F:9) + Declined participation n=34 (M:27 F:7)
[-%
s
é Lost to follow-up n=0 teams Lost to follow-up n=0 teams Lost to follow-up n=1 team (M:1 due to
[} Dropouts: n=25 players (M:12, F:13) Dropouts: n=12 players (M:5, F:7) lack of interest)
% Dropouts: n=38 players (M:26, F:12)
. ! ! }
2
2 Analysed 17 teams (M:7, F:10), n=197 Analysed 12 teams (M:5, F:7), n=125 Analysed 17 teams (M:8, F:9), n=180
= players (M:71, F:126) players (M:22, F:103) players (M:62, F:118)
c
<

Figure 1 Flow diagram over the inclusion and exclusion of teams and players in the study. F, female; IPEP, injury prevention exercise programme;

M, male.

Study population and recruitment

Inclusion criteria for the randomised groups were teams (1)
participating in the adolescent or adult 2020 series (male Sth—
8th leagues (out of 8 leagues), female 3rd—5th leagues (out of 5
leagues), male and female 16-19 series) in one regional district
(Ostergotland, Sweden), (2) with at least two scheduled training
sessions per week, (3) that had not used an IPEP regularly the
previous year. Inclusion criteria 1 and 2 were identical for the
comparison group, but these teams had used an IPEP regu-
larly (at least once per week) the previous year and planned to
continue in the 2020 season. All players 14 years and older were
eligible.

Coaches for eligible teams (n=251) were approached via e-mail
and telephone (figure 1) and received oral and written informa-
tion before accepting participation. Coaches for all participating
teams were interviewed by telephone regarding inclusion and
exclusion criteria and specifically their use of IPEPs to ascertain

the right group allocation (randomised or non-randomised arm).
In teams where the coach had accepted participation, players
(and guardians for players <15 years) received written informa-
tion about the study. Response to the questionnaires (baseline
and/or weekly) was taken as consent to participate.

Randomisation

Eligible teams were cluster-randomised with the club as cluster
unit, that is, all teams of the same sex in the same club were
randomised to the same intervention to minimise risk of contam-
ination. Randomisation was performed by a statistician and
stratified by sex and league.

Interventions
For the randomised groups, coaches and player representatives
for each team were invited to practical workshops where the

Lindblom H, et al. Br J Sports Med 2022;0:1-8. doi: 10.1136/bjsports-2022-105890
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intervention was introduced. Thereafter, coaches led the injury
prevention training with their teams. Due to the pandemic, only
two workshops were carried out before group gatherings were
discouraged. Site visits where the intervention was introduced
were made in the remaining teams (n=9), except one team
that only received written material and information about the
adductor programme via telephone. The workshops were led by
two of the main researchers (HL or MH) together with a team
of physiotherapists. These physiotherapists also led the practical
sessions during site visits. Programme material was offered in
written format (folder with pictures and instructions for each
exercise) and digitally on a webpage (videos and instructions
for each exercise). Teams were recommended to start with their
intervention immediately after the workshop/site visit and to use
the intervention throughout the season. Coaches were contacted
via telephone 1month after introduction to support training
progress.

No workshops or information material were offered to the
comparison group. At baseline, coaches from eight teams in the
comparison group reported use of the Knee Control programme,
the others used various self-selected exercises. The teams were
instructed to carry on with their usual training throughout the
season.

Extended Knee Control programme

Extended Knee Control included a running warm-up and six
main exercises targeting muscle strength and neuromuscular
control with 10 different variations/progression levels for each
exercise (table 1, online supplemental material). The programme
was built on the Knee Control programme (with 30 exercise
options)' but had 30 additional exercise options, that is, five
extra for each main exercise. Some of the added exercises were
easier, to fit younger players, and some were more demanding
to fit adult players.

Adductor strength programme

The adductor programme was initially identical to the Adductor
Strengthening Programme with one exercise on three levels of
difficulty (table 1)."> Due to the pandemic, two adductor squeeze
exercises'® were added as an alternative to avoid close contact
between players.

Data collection

Players responded to baseline and follow-up questionnaires on
the use and experience of the IPEPs and adverse events (follow-up
questionnaire), most of these data will be presented elsewhere.
They also responded to weekly questionnaires about occur-
rence of injury in any body location based on the Oslo Sports
Trauma Research Center (OSTRC) questionnaire (OSTRC-
02)," and exposure to training and matches. Players responded
to 1-28 questions per week. When the player reported new
injury, additional questions were given regarding nature of the
health problem. Injuries were defined in line with the Interna-
tional Olympic Committee consensus statement™ and covered
any physical complaint injuries (irrespective of need of medical
attention or time-loss), sudden-onset and gradual-onset injuries,
time-loss injury (injury with reduced participation or absence
from football training and/or matches as reported in question 1
of the OSTRC-02) and medical attention injury (injury where
the player sought medical advice or treatment). Substantial
injury was defined as an injury with moderate or severe modifi-
cations in participation in football training and matches and/or

moderate or severe effects on football performance, or inability
to participate in football."

One coach per team responded to weekly questionnaires
throughout the season and reported number of team matches
and training sessions, number of IPEP sessions and timing of
IPEP use (before training, during warm-up, imbedded in training,
after training, before matches). Players reported which days the
IPEP was used in their weekly questionnaires.

All questionnaires were distributed via online software (esMak-
erNX3 V.3.0) on each Sunday evening with reminders on Tuesday
and Thursday the week after. Players who reported time-loss or
substantial injury to the groin or hamstrings (sudden-onset or
gradual-onset), knee or ankle (sudden-onset) were contacted via
telephone by a study physiotherapist who asked about the injury
and filled in a standard injury report form. Players could report
multiple injuries each week.

Outcomes

The primary outcomes were any physical complaint injury to
either of three lower limb injury locations: hamstring, knee or
ankle (hypothesis 1) or to the groin (hypothesis 2). Secondary
outcomes were all physical complaint injuries irrespective of
location, time-loss injuries, sudden-onset or gradual-onset inju-
ries, substantial and medical attention injuries, adverse events,
team and player compliance.

Injury incidence rate (IR) was expressed as the number of new
and recurrent injury events per 1000 football hours. All sudden-
onset injuries occurring during football training or matches
and all gradual-onset injuries regardless of whether symptoms
first appeared during football or other activities were included.
Weekly injury prevalence rate (PR) was expressed as number of
player reports where a player reported new or ongoing injury
divided by the total number of eligible player reports that same
week.

Compliance to the interventions was described as the weekly
dosage based on coach (team compliance) and player weekly
reports (player compliance).

Statistical analyses

An a priori sample size calculation showed that for hypothesis 1,
252 players would be needed based on the assumption that 80%
of players would report at least one injury during the season
according to the study by Thorborg et al, on the 11 and 11+
programmes”' a 40% reduction in injury rate in extended Knee
Control compared with the other groups, and adjusting for clus-
tering effect (estimated design effect 1.28).

For hypothesis 2, 301 players would be needed based on the
assumption that 67% of players would report a groin injury
during the season according to the study by Haray et al, on the
Adductor Strengthening Programme" and similar injury reduc-
tion and design effect as above. With an expected dropout rate of
30%, we aimed to recruit 391 players (approximately 26 teams).

Baseline data are presented descriptively. IR and weekly PR
are presented with 95% CI, and incidence and prevalence rate
ratios (IRR, PRR) were calculated and compared between all
three groups (according to intention-to-treat) using generalised
linear models with Poisson distribution, log link and the natural
logarithm of total exposure hours or total eligible weeks as
offset denominator variables. All data collected from teams and
players who dropped out were included in the analyses. Due to
uneven sex distribution between groups, all analyses were sex-
adjusted. In these calculations, contusions were excluded in line
with Waldén et al," since we did not expect that the programmes
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Table 2 Baseline characteristics for included players (n=502)

Extended Knee Control (n=197)

Adductor programme (n=125) Comparison group (n=180)

19.3+5.0
71;126 (36.0)
n=178 responses

Age (years), mean=SD
Sex, n male; female (% male)
Response to baseline questionnaire presented below*

Participating in other sports, n (%) 40 (22.5)
Estimation of training volume, median (IQR) 5(1)
Estimation of training load, median (IQR) 5(1)
Current injury/complaint, ankle, n (%) 24 (13.5)
Previous injury/complaint, ankle, n (%) 70 (39.3)
Current injury/complaint, knee, n (%) 28 (15.7)
Previous injury/complaint, knee, n (%) 74 (41.6)
Current injury/complaint, hamstrings, n (%) 9(5.1)
Previous injury/complaint, hamstrings, n (%) 41 (23.0)
Current injury/complaint, groin, n (%) 21 (11.8)
Previous injury/complaint, groin, n (%) 54 (30.3)

20.5+5.8
22;103 (17.6)
n=120 responses

20.5+6.3
62;118 (34.4)
n=164 responses

30 (25.0) 33(20.1)
5(1) 5(1)
5(1) 5(1)

24 (20.0) 25(15.2)
37 (30.8) 67 (40.9)
27 (22.5) 34 (20.7)
41 (34.2) 61(37.2)
5(4.2) 13 (7.9)
20 (16.7) 31(18.9)
6 (5.0) 13(7.9)
38(31.7) 47 (28.7)

Estimation of training volume and training load was made on a 1-7 Likert scale, where 1 represents low and 7 high-training volume or load (amount of training and intensity of
training). Current and previous complaints describe the number of players who, at baseline, indicated current or previous complaints in the location of interest.
*Missing data from 19 players in extended Knee Control, 5 players in the adductor group and 16 players in the comparison group who did not respond to the baseline

questionnaire.

would prevent these injuries. Sex-separated data were reported
descriptively. Absolute rate reduction (ARR) was calculated as
a crude estimate of the IR difference for the primary outcome
using Poisson distribution and model-based methods to
construct 95% CI. Numbers needed to treat (NNT) with 95% CI
was calculated as the inverted ARR.** The primary outcomes
for incidence and prevalence were tested with regards to cluster
effect. Since model fit did not improve, the cluster effect was
deemed negligible, and all results are presented without consid-
eration of clustering. IBM SPSS Statistics for Windows (V.27.0.
Armonk, New York) was used for all analyses. An experienced
statistician was mainly responsible for preparing the databases
and analysing data.

Patient and public involvement

Extended Knee Control programme development was informed
by a qualitative study with coaches,”® and pilot-tested with
coaches and players.”

RESULTS

Nineteen clusters with 29 teams were allocated to the randomised
groups and received their intervention, 13 clusters with 17 teams
were included in the comparison group. In total, 780 players
in these 46 teams were eligible, and 502 players (14-46 years)
completed the study (table 2). Another 30 teams first accepted
participation but withdrew before study commencement without
contributing any data. In total, participation rate was 18% of
potentially eligible teams.

In total, 6601 weekly player reports were collected. The
average weekly response rate was 64.8% (men 55.7%, women
68.1%), 68.0% in extended Knee Control (men: 56.1%, women
73.8%), 60.4% in the adductor (men 53.8%, women 61.5%) and
64.4% in the comparison group (men 55.9%, women 67.8%).

Exposure and injury characteristics

Exposure to training and matches is presented in online supple-
mental table 1. In total, 458 unique injury events were reported
(514 injury locations) in 279 players (online supplemental tables
1,2). Of these 458 injury events, 412 (90%) affected one body

location, 39 (8.5%) two and 7 (1.5%) = three locations. Of all
injuries, 261 (57%) resulted in time loss.

Compliance

Team compliance during pre-season was 2.3, 1.7 and 1.9 sessions
per week for the extended Knee Control, adductor and compar-
ison groups (online supplemental table 1). Corresponding figures
for the competitive season (summer break excluded) were 2.1,
0.7 and 2.1 sessions per week. Players in extended Knee Control
used the IPEP 1.6 times/week on average, the adductor group
1.0 and the comparison group 1.4.

Intervention effect on the incidence of football injuries

For the primary outcomes, no difference in injury IR in the three
lower-limb locations combined (hamstring, knee and ankle) was
seen between the extended Knee Control and the adductor group,
whereas extended Knee Control had 29% lower incidence (IRR
0.71,95% CI 0.52 to 0.98) than the comparison group (table 3).
The ARR between extended Knee Control and the comparison
group was 3.2 (95% CI 0.3 to 6.1) injuries/1000 hours and the
NNT was 316 (95% CI 165 to 3620) hours, meaning that to
prevent one injury approximately seven players must perform
extended Knee Control during one season. No differences in
groin injury incidence were seen between groups. For secondary
outcomes, time-loss injury incidence was 42% and 48% lower
in extended Knee Control compared with the adductor and
comparison groups.

Intervention effect on the prevalence of football injuries

For the primary outcomes, injury PR in the three lower limb
locations combined were 17% lower (PRR 0.83, 95%CI 0.69
to 1.00) and 26% lower (PRR 0.74, 95%CI 0.63 to 0.87) in
extended Knee Control compared with the adductor and
comparison groups. The adductor group had higher prevalence
of groin injury than both other groups. For secondary outcomes,
the prevalence of substantial injuries was 27% and 26% lower
in extended Knee Control than in the adductor and comparison
groups (table 4).
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Table 3

Injury incidence rates per intervention group and sex-adjusted pair-wise incidence rate ratios between groups

Extended Knee
Control (1)

Adductor programme Comparison group

0]

(3)

(1) vs (2)

(1) vs (3)

(2) vs (3)

IR (95%Cl)

IR (95%Cl)

IR (95%Cl)

IRR (95% Cl) p value

IRR (95%Cl) p value

IRR (95% Cl) p value

Primary outcomes
Three lower-limb

locations combined*
Groin
Secondary
outcomes
Hamstring
Knee

Ankle

All physical
complaints
Sudden-onset
Gradual-onset

Time-loss

Medical attention

7.72 (6.18 t0 9.66)

2.01 (1.29 t0 3.11)

1.60 (0.98 to 2.62)

4.01 (2.94 to 5.47)

211 (1.37103.23)

17.15 (14.76 t0 19.92)

7.72 (6.18 t0 9.66)

9.03(7.34 to 11.10)

8.12 (6.53 to 10.10)

4.41 (3.28 10 5.93)

9.36 (7.01 to 12.50)

2.85(1.69 to 4.81)

1.02 (0.42 to 2.45)

3.66 (2.31 t0 5.82)

4.88(3.27 t0 7.29)

23.20 (19.31 to 27.88)

11.81 (9.13 to 15.27)

10.79 (8.24 t0 14.12)

13.64 (10.73 t0 17.33)

5.90 (4.10 to 8.49)

10.89 (8.72 to 13.59)

2.37(1.47 10 3.82)

2.37(1.47 10 3.82)

5.02 (3.62 t0 6.97)

4.05 (2.81 t0 5.82)

24.14 (20.80 to 28.02)

11.58 (9.34 to 14.36)

11.58 (9.34 to 14.36)

15.77 (13.11 to 18.96)

5.58 (4.09 to 7.61)

0.80 (0.55t0 1.17)
p=0.246
0.58(0.29t0 1.18)
p=0.134

1.45 (0.52 to 4.04)
p=0.480

1.09 (0.62 to 1.92)
p=0.766

0.42 (0.23 10 0.76)
p=0.005

0.73 (0.58 t0 0.93)
p=0.012

0.63 (0.44 10 0.89)
p=0.009

0.85 (0.60 to 1.20)
p=0.363)

0.58 (0.42 t0 0.81)
p=0.001

0.69 (0.43 t0 1.12)
p=0.138

0.71 (0.52 to 0.98)
p=0.036
0.83 (0.43 t0 1.58)
p=0.564

0.67 (0.34 10 1.33)
p=0.254
0.81 (0.51 10 1.27)
p=0.351
0.53 (0.30 t0 0.92)
p=0.025
0.71 (0.58 t0 0.88)
p=0.002
0.67 (0.49 0 0.91)
p=0.011
0.78 (0.58 t0 1.05)
p=0.107
0.52 (0.39 t0 0.69)
p=0.001
0.79 (0.51 to 1.21)
p=0.272

0.80 (0.55 t0 1.15)
p=0.226
1.20 (0.58 to 2.46)
p=0.626

0.41 (01510 1.12)
p=0.083
0.65 (0.37 t0 1.15)
p=0.140
1.13 (0.65 to 1.96)
p=0.661
0.94 (0.74 10 1.19)
p=0.602
1.03 (0.73 to 1.45)
p=0.872
0.87 (0.62 to 1.24)
p=0.444
0.85 (0.63 t0 1.16)
p=0.307
0.97 (0.60 to 1.58)
p=0.907

Injury incidence rate is reported per 1000 hours of football play. Incidence rates are unadjusted, whereas incidence rate ratios are adjusted for sex. Total exposure in extended
Knee Control 9971 hours, adductor 4913 hours, comparison group 7165 hours.
*Injuries to any of the following locations: hamstring, knee or ankle. There were 77, 46 and 78 unique injury events to either of these three lower-limb injury locations, and 20,

14, 17 to the groin, in the extended Knee Control, adductor and comparison groups, respectively.

IR, incidence rate; IRR, incidence rate ratio.

Adverse events

At follow-up, 13 (10.8%), 15 (23.4%) and 21 (20.0%) of the
players in the extended Knee Control, adductor and comparison

groups, who responded to the post season surveys, reported
episodes of pain or discomfort when performing injury preven-
tion exercises. Pain intensity during the exercises was rated as

Table 4 Weekly prevalence of injuries per intervention group and pair-wise prevalence rate ratios between groups

Extended Knee Control Adductor programme

Comparison group

(1) (2) (3) (1) vs (2) (1) vs (3) (2) vs (3)

PR (95% Cl) PR (95% Cl) PR (95% Cl) PRR (95%(Cl) p value PRR (95%Cl) p value PRR (95%Cl) p value
Primary outcomes
Three lower-limb 10.87 (9.64 t0 12.25) 13.45 (11.67 to 15.50) 14.76 (13.15 to 16.57) 0.83 (0.69 to 1.00) 0.74 (0.63 to 0.87) 0.87 (0.72 to 1.05)
locations combined* p=0.048 p<0.001) p=0.143

Groin

Secondary outcomes

Hamstring
Knee

Ankle

All physical complaints

Sudden-onset

Gradual-onset

Substantial

3.19(2.55 10 3.98)

1.47 (1.06 to 2.04)

5.96 (5.07 to 7.01)

3.47 (2.81 t0 4.29)

22.26 (20.47 to 24.21)

9.56 (8.41 t0 10.87)

11.93 (10.64 to 13.38)

12.21 (10.91 to 13.68)

4.08 (3.16 t0 5.28)

2.25(1.59 t0 3.19)

7.11 (5.85 to 8.64)

4.58 (3.59 to0 5.84)

27.82 (25.20 to 30.70)

11.06 (9.46 to0 12.93)

15.49 (13.58 to 17.68)

16.41 (14.43 to 18.66)

2.26 (1.68 to0 3.03)

3.74 (2.97 to 4.71)

6.46 (5.42 to 7.69)

5.13 (4.21 t0 6.24)

28.09 (25.83 to 30.54)

10.66 (9.31 to 12.21)

15.63 (13.97 to 17.49)

16.45 (14.75 to 18.36)

0.59 (0.42 t0 0.83)
p=0.003

0.63 (0.39 t0 1.02)
p=0.059

0.90 (0.69 to 1.16)
p=0.395
0.75 (0.54 to 1.04)
p=0.082
0.81(0.71 t0 0.93)
p=0.002

0.90 (0.73 to 1.10)
p=0.290

0.77 (0.64 t0 0.92)
p=0.004

0.73 (0.61 t0 0.87)
p<0.001

1.39 (0.96 to 2.01)
p=0.082

0.39 (0.26 to 0.58)
p<0.001

0.93 (0.74t0 1.19)
p=0.571
0.68 (0.51 t0 0.91)
p=0.009
0.80 (0.71 to 0.90)
p<0.001

0.90 (0.75 to 1.08)
p=0.256

0.77 (0.65 to 0.90)
p=0.001

0.74 (0.64 t0 0.87)
p<0.001

2.07 (1.39 to0 3.09)
p<0.001

0.62 (0.41 to 0.94)
p=0.025

1.03 (0.79 to 1.34)
p=0.850
0.85 (0.62 0 1.17)
p=0314
1.00 (0.85 to 1.10)
p=0.627

1.06 (0.86 to 1.31)
p=0.599

0.94(0.79t0 1.12)
p=0.497

0.99 (0.83 t0 1.17)
p=0.898

Prevalence rates are unadjusted, whereas prevalence rate ratios are adjusted for sex. Total eligible weeks in extended Knee Control 2448, adductor 1420, comparison group 1951 weeks.
*Injuries to any of the following locations: hamstring, knee or ankle.
PR, prevalence rate; PRR, prevalence rate ratio.
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5.0, 3.0 and 3.5 in the respective group on a 0-10 numerical
rating scale, where 10 represented the worst imaginable pain.

DISCUSSION
The principal finding of this cluster-randomised trial was that
hypothesis 1 was confirmed; players in extended Knee Control
had 29% lower injury incidence in the three lower-limb injury
locations (hamstring, knee and ankle) than in the comparison
group, and 17% and 26% lower weekly injury prevalence than
in the adductor and comparison groups. We also found signifi-
cant injury rate reductions in extended Knee Control compared
with the other groups for most secondary outcomes including
incidence of time-loss injuries (42-48%) and prevalence of
substantial injuries (26-27%). Considering the absence of a
control group that did not use any IPEP, the injury risk reduc-
tions seen in extended Knee Control are encouraging. Our
comparison group had used injury prevention exercises regu-
larly in the previous year, about half the teams the Knee Control
programme, and thus represent a ‘best-case real-world injury
prevention example’. Our findings are in line with a previous
systematic review showing a 39% risk reduction in football
teams performing the 11+ programme versus control.?!
Hypothesis 2 was, however, rejected; there were no between-
group differences in groin injury incidence and, surprisingly, the
highest prevalence of groin injuries was seen in the adductor
group. This is in contrast with Harey et al,’ who showed 41%
lower risk of hip/groin injury with the Adductor Strengthening
Programme, and from which we based our groin-focused inter-
vention. The lack of preventive efficacy may be related to low
compliance with the programme during the pre-season build-up
period. We also had to implement alternative single player
exercises due to COVID-19-related restrictions, and while
the added adductor squeeze exercises have been included in
successful rehabilitation programmes®* their preventive efficacy
has not been established.’® % Hence, it is difficult to compare
results of this intervention to the study using only the Adductor
Strengthening Programme." Additionally, whereas Haroy et al,
included subelite male players, we included adolescent and adult
amateur players of both sexes who may have been less devoted
to training, and who had different training status and training
tolerance. Challenges with low compliance and maintenance
have been reported previously?® and we find it reasonable to
assume that the lack of efficacy may be related to low fidelity
with the programme protocol regarding number of repetitions,
training frequency, exercise choice and progression. Addition-
ally, players without groin problems may be more motivated to
perform a broader generic programme aimed at overall injury
risk reduction, rather than focusing on a specific injury. Hence,
in line with adding adductor exercises to the 11+ programme,?’
it could be valuable to integrate the adductor exercises within
extended Knee Control, to facilitate regular training routines and
player motivation. In fact, we incorporated 10 groin-focused
exercises, including the five exercises used in the present study,
into a further developed Knee Control programme; the Knee
Control+.

Strengths and limitations

One major strength of this trial was the active comparison
group representing real-world implementation of IPEPs. Other
strengths were the use of structured validated self-report weekly
questionnaires to players and coaches in combination with
physiotherapist-collected data enabling detection of injuries and

complaints irrespective of time-loss or medical attention and
with cross-validation from different sources.

Some limitations should be mentioned. First, even though we
met the a priori decided sample size, the low participation rate
and the high pandemic-related dropout of teams and players
must be considered. It is likely that the most motivated teams and
players entered the study, which should be taken into account
when considering compliance and external validity of findings.
Participation rate among male players was particularly low and
the dropout rendered unequal sex distribution between groups,
and we therefore sex-adjusted all analyses. Ideally, programme
effects should have been evaluated in men and women sepa-
rately, but due to the small sample, sex-separated data are only
presented descriptively. Second, the prolonged pre-season and
shortened competitive season, and matches played without spec-
tators due to the pandemic, limit the possibility of comparing
injury rates with other samples. Importantly, the situation was
the same within the three study arms and should have negligible
impact on comparisons of injury rates. Third, we were forced to
adapt the adductor programme due to the pandemic by adding
two alternative adductor exercises. This complicates compari-
sons with studies using the original Adductor Strengthening
Programme.”® Fourth, we relied on self-reported player data
restricted to information about injury location and injury onset
whereas specific diagnoses or injury types are unclear. Fifth,
20-25% of players engaged in other sports, most often indoor
sports such as floorball and handball where the seasons do not
overlap with the football season, but it is unknown how this
may affect the players’” overall risk of injury. Sixth, the weekly
response rate was rather low (65%) and minor injuries may have
passed unnoticed, whereas more severe, long-lasting, injuries
were detected. The response rate was similar between groups,
and it is unlikely that this affected our injury rate comparisons,
and was comparable with previous studies in adolescent athletes
(58-669%).% 2% 2° Seventh, due to the small sample and inaccurate
data on playing experience and level, we were not able to analyse
results based on player age, playing experience or level.

CONCLUSION

Amateur adolescent and adult male and female football players
who performed extended Knee Control had nearly one-third
lower incidence of injury to any of the three lower limb injury
locations hamstring, knee and ankle compared with a compar-
ison group conducting self-selected prevention exercises. Prev-
alence of injuries to the same three locations was one-fifth to
one-fourth lower in extended Knee Control compared with an
adductor strength programme and a comparison group. Lower
incidence and prevalence of secondary outcomes, such as
time-loss injuries and substantial injuries, were also seen in the
extended Knee Control group compared with both other groups.
In contrast, no preventive effect was seen from the adductor
programme on groin injury.
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Traningsprogrammet Kndkontroll

Knikontrollprogrammet utvecklades ursprungligen 2005 och syftar till att forebygga skador och
forbattra prestationsformagan. Hos flickfotbollsspelare som anvinde programmet minskade risken
for allvarlig kniaskada (framre korsbandsskada) med 64% i en vetenskaplig studie genomford

i samarbete mellan Linkopings universitet, Svenska Fotbollforbundet och forsakringsbolaget
Folksam med Martin Hagglund och Markus Waldén som ansvariga forskare (Waldén et al., British
Medical Journal 2012;344:e304:2,).

Rekommendationen ar att starta med 6vningarna fran 10-12 ar och fortsitta trana programmet
regelbundet i samband med uppvarmningen infor fotbollstraning genom hela fotbollskarriaren.

Vidareutveckling av Kndkontroll

Allteftersom Kn#kontroll har blivit mer spritt och anviant inom fotboll har ocksa manga trianare
borjat uttrycka onskemal om mer variation i 6vningarna. Tranare for de yngsta spelarna beskriver
spelare som ibland har svart att klara av en del av 6vningarna, medan tranare for dldre ungdomslag
och seniorlag snarare 6nskar ett, mer utmanande program.

Knékontrollexa utvecklades for att tillgodose dessa 6nskemal: programmet innehaller bade lattare
och mer utmanande 6vningar och ger 6kade mojligheter for tranaren att anpassa 6vningar till sitt
eget lag. Programmet ar framtaget och pilottestat inom SWIPE, Sport Without Injury ProgrammE,
vid LinkOpings universitet.

Arbetsgruppen som varit delaktig vid framtagandet av Kndkontrollgyq

Martin Hiagglund, leg sjukgymnast, professor, Linkopings universitet, Hanna Lindblom, leg
sjukgymnast, medicine doktor, Linkopings universitet, Markus Waldén, overlakare, medicine
doktor, Linkopings universitet, Svenska Fotbollférbundets medicinska kommitté, Sofi Sonesson,
leg sjukgymnast, medicine doktor, Linkopings universitet, Anne Féltstrom, leg sjukgymnast,
medicine doktor, Linkopings universitet, Svenska Fotbollforbundets medicinska kommitté,

Tania Nilsson, leg sjukgymnast, forbundssjukgymnast ungdomslandslag Sverige, Djurgardens IF,
Mariann Gajhede Knudsen, leg sjukgymnast, forbundssjukgymnast Norge, fotbollstranare (UEFA
A-licens), Annica Nasmark, leg sjukgymnast, forbundssjukgymnast damlandslaget i fotboll,
Svenska Fotbollforbundets medicinska kommitté, Mia Ryding-Edero, leg sjukgymnast, Linkoping,
Linkopings Fotboll Club.
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Overgripande uppldgg

Uppviarmning genomfors infor varje traning och match: ca 5 minuter, girna med lopovningar
under forflyttning. Dessa kan varieras med och utan boll.

Knikontrollg,,06vningar genomfors lampligen infor varje traning som en del i uppvarmningen
under 10-15 minuter, men kan dven vavas in i traningen eller goras efter traning om detta passar
lagets traningsuppldgg battre. Programmet bestar av 6 olika grundévningar som vardera gors
under 30-60 sekunder (motsvarar ca 8-15 repetitioner per 6vning) i 2 set. Spelarna ska bli trotta
av ovningarna men klara att gora alla repetitioner med god teknik.

Varje grundovning finns i 10 olika varianter. Av praktiska skal brukar oftast hela laget gora samma
variant av 6vningen, men om mgjligt far garna en individuell anpassning ske. Fortsitt garna med
samma ovningsvarianter tills spelarna lart sig dessa innan ni byter variant.

Tiank pa grundtekniken i samtliga 6vningar: kna och fot i samma riktning, god bélstabilitet,
hoftbredd mellan fotterna och mjuka kontrollerade landningar. I programmet finns dven bla rutor
med tips pa hur du som tranare enkelt kan instruera spelarna i respektive 6vning.

Ndir du viljer dvningar

* Vilj 6vningar som dr lagom svara - spelarna ska kunna gora 6vningarna med god
teknik. Ovningarna ar beskrivna fran litta till mer utmanande Gvningar. Parévningar och
gummibands6vningar ar inte nodvandigtvis svarare dn de individuella 6vningarna men kan
laggas in som variation.

¢ Ta med en variant av samtliga sex grundovningar (enbenskniaboj, baksida lar, knaboj pa tva
ben, balstyrka, utfallssteg och hopp/landning).

¢ Anvind girna gummibandsévningar som variation for att arbeta mer med muskulatur pa
hoftens utsida och rumpa.

« Ar det daligt vider kan stdende 6vningar vara att foredra. Ett tips 4r annars att anvinda
sittunderlag for att undvika att bli kalla och bléta i samband med liggande 6vningar.
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Knakontrollg,,

Korrekt och felaktigt utforande av 6vning

Enbensknébgj - fot och kné ska peka i
samma riktning samt att hoften ska vara
stabil.

Kn#bgj pa tvd ben - hela fotterna ska vara i
marken och knéna ska peka rakt fram, inte
inat.

Utfall - fotterna star som pa rils och kroppen
ror sig rakt upp och rakt ner, 6verkroppen
hélls uppritt och utan att luta at sidan.
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Knakontroll,

Exempel pd triningsuppliigg

Lopuppvarmning 5 minuter.
Lopning framét, jojo-jogg, slalom, indian-
hopp, sidledshopp med lag tyngdpunkt.

Enbensknibgj 1J
30-60 sekunder x 2.

Baksida lar (hamstrings) 2F
30-60 sekunder x 2.

Kn#bgj pa tva ben 3C
30-60 sekunder x 2.

Balstyrka 41
30-60 sekunder x 2.

Utfall 5G
30-60 sekunder x 2.

Hopp/landning 6G
30-60 sekunder x 2.
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Uppvarmning Knakontrollz

Generell uppvarmning

Genomfor en 16puppvarmning i ca 5 minuter (1 minut per 6vning)
innan Knakontroll+ovningar. Nedan ges ett forslag pa ovningar att
valja bland, men det ar aven majligt att valja andra 6vningar. Valj ca
fem Ovningar.

Uppvarmningen kan goras pa en fotbollsplan eller pa sidan av planen
om denna ar upptagen. For lopuppvarmningen ar det bra med en
stracka om ca 20 m att springa och med en bredd om ca 10 m for

att aven fa plats for sidoforflyttningar. Det maste dven finnas lite
utrymme pa utsidan av konerna nar spelarna springer tillbaka till
startpositionen. Spelarna arbetar tva och tva over planen. Det gar bra
att iven anvinda bollen i 6vningarna.
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Uppvarmning Knakontrollz

1. Lopning rakt fram, anpassa tempot si att
spelarna far upp pulsen.

2. Sidledshopp med lag tyngdpunkt,
jobba pa té, lopning framéat en konldngd,
sidledshopp med lag tyngdpunkt.

3. Lopning framat med markerad
riktningsindring, som att finta dig forbi en
motstandare vid varje kon. Frys rorelsen en
kort stund med god kontroll i samband med
vandningen.

4. Sidledshopp mot mitten och upphopp,
dar spelarna hoppar upp axel mot axel som
i en nickduell och landar med god kontroll,
frys landningen en kort stund, 16p fram mot
nista kon.

Lindblom H, et al. Br J Sports Med 2022;0:1-8. doi: 10.1136/bjsports-2022-105890



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

10 Uppvarmning Knakontrollgq

5.”Jojo-jogg”, jogga tva konldngder framéat
med korta snabba steg, backa en konldngd,
lag tyngdpunkt i vindningarna.

6. Lopning i slalom mellan koner, markera
svangarna med en tydlig fotisdttning.

7. Springa runt varandra, den ena

spelaren springer rakt framét samtidigt som
medspelaren rundar denne. Spelarna byts av
mellan att springa rakt fram och att runda
den andre spelaren.

8. Kick i rumpan, spring framét och forsok
samtidigt sparka dig sjalv i rumpan.
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Uppvarmning Knakontrollg, !

9. Indianhopp, hoppa uppat och framét 6ver
planen med spénst.

10. Spegling, snabba fotter med forflyttning
framét/bakat eller i sidled: ena spelaren
startar och den andra foljer. Spelaren som
foljer forsoker att reagera sa snabbt som
mojligt och hdrma den rérelse som den andra

Snabba fotter, upp pd td

spelaren gor.
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Enbenskndbg)

1. Enbenskndbgj

Syftet med évningen dr att trdna balans, benstyrka och
att styra kndet rakt dver foten. Fokusera pd att stdende
pa ett ben gora en ldngsam rorelse (2 sekunder ner, 2
sekunder upp) med god kontroll dver kndet. Tank att

du ska sditta dig ned pa en stol. Rérelsen gors med hela
stabenets fot i marken. Det fria benet halls framfor eller
bakom stabenet. Undvik att tippa hoften at sidan.

Instruktionstips

Sitt dig pd en stol

Ovningar

1A Enbensknébdj med armar ut at
sidorna.

Gor ett enbensknidboj och héll armarna ut at
sidorna for att fa hjalp med balansen.

1B Enbenskniib6j med hiinderna vid
hoéfterna.
Gor enbensknibdj i lugnt tempo.

1C Enbensknibdj med raka armar 6ver
huvudet.
Hall bollen hogt 6ver huvudet.

Lindblom H, et al. Br J Sports Med 2022;0:1-8. doi: 10.1136/bjsports-2022-105890
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Enbensknabgj

Ovningar

1D Enbenskniboj med fotmarkering.
Gor ett enbenskndb6j som for att sitta dig pa
en stol och for det fria benet mot klockan 12-
2-4-6 (hoger) eller 12-10-8-6 (vanster).

Instruktionstips
Dutta tdrna i griset

1E Enbensknibdj med diagonalrorelse.
Gor ett enbensknibgj, dutta med bollen pa
utsidan av foten och for sedan bollen i en
diagonal rorelse mot motsatt axel. F6lj bollen

med blicken.
Instruktionstips
Dutta bollen i marken /
for over ena axeln
1F Djupt enbensknibdj.

Stegra enbensknébdgjet genom att forscka
béja d&nnu djupare med bibehallen kontroll
over hoft, kna och fot.

Instruktionstips

Sitt dig pd en mycket
lag stol

Parévningar

1G Enbensstiende armdrag/knuff tva och
tva.

Spelarna stéar pa ett ben med létt bojda knan
och haller i varandras underarmar. Forsok
dra omkull varandra och samtidigt bibehélla
en bra balans och knéet i samma riktning
som foten. Alternativt forsok knuffa varandra
latt pa axeln. Byt ben efter 30 sekunder.
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Enbenskndbg)

Parévningar

1H Fotpress mot boll.

Gor en enbenskndb6j samtidigt som du
pressar fria fotens utsida mot en boll. Den
andra spelaren pressar samtidigt sin fria fot
mot bollen. Om bollen halls ovanfor marken
blir 6vningen svarare. Tréna ett ben i taget.

Instruktionstips

Pressa foten mot bollen

1I Enbensknéboj med spark.

Gor en enbensknibdj och sparka tillbaka
bollen som en medspelare kastar till dig.
Medspelaren kan utmana genom att kasta
mot stodjebenet och att du svarar genom att
snabbt byta stodjeben och sparka tillbaka
bollen med andra foten.

Gummibandsovning

1J Enbenskniib6j med gummiband runt
knina.

Spénn ut benet for att stracka upp
gummibandet och gor enbensknabd;.

Instruktionstips

Hdll gummibandet
spdnt hela tiden

Lindblom H, et al. Br J Sports Med 2022;0:1-8. doi: 10.1136/bjsports-2022-105890
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Baksida lar (hamstrings) 16

2. Baksida lar (hamstrings)

Syftet dr att stérka muskulatur i baksida Iér, rumpa och
bal. Fokusera pd att spdnna magmusklerna i samtliga
évningar for att fa stod for ryggen och halla ryggen rak.
Gor évningarna ldngsamt och kontrollerat, 2 sekunder
upp, 2 sekunder ner, om inget annat anges.

Ovningar

2A Bickenlyft med bada fotterna pa
marken.

Ovningen blir littare med fotterna nira
rumpan och tyngre med fotterna langt ifran.

Instruktionstips

Lyft omvixlande
hofterna mot skyn /

dutta rumpan i grdset

2B Biickenlyft med boll mellan kniina.
Klam &t bollen for att fa extra traningseffekt
pa ljumskarna.

2C Bickenlyft med en fot i marken.

Pressa ner ena foten i marken. Dra upp det
andra benet mot magen och héll om det med
bada handerna.
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16 Baksida lar (hamstrings)

Ovningar

2D Biickenlyft med en fot pa bollen.
Pressa fotsulan mot bollen. Dra upp det
andra benet mot magen och ha armarna
langs sidorna.

2E Bickenlyft med explosivt franskjut.
Ligg med ena foten i marken och den andra
iluften. Ha armarna langs med sidorna med
90 graders vinkel i armbégarna. Lyft rumpan
och behéll i samma position hela 6vningen.
Skjut ifran med den fot som har markkontakt
och véxla snabbt fot i marken genom att
landa pa motsatt fot

2F Draken.

Sta med latt bojt kna. Fall i hoften pa
stabenet, strick fria benet rakt bak och
doppa bollen mot graset. Tips - vrid in
tarna pa fria benet sa ar det lattare att

hitta rétt teknik. Réata upp kroppen och
striack bollen 6ver huvudet. Behall hofterna
parallella. Trana samma ben i 30 sekunder.
Obs - trottheten ska kdnnas i baksida lar pa
stodjebenet!
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Baksida lar (hamstrings)

Parévningar

2G Enbensbickenlyft med ena benet
upplyft.

Ligg pa marken med handerna i kors pa
brostet. Din medspelare star med bojda knén
och haller runt hilen pa din ena fot.

2H Nordic hamstrings.

Sta pa knd medan en medspelare fixerar dina
ben. Luta dig langsamt framat sa langt det
gar med god hallning. Nar det inte gar att
hélla emot langre gar du ner i en armhavning
och trycker dig upp till utgangspositionen
med hjilp av armarna. Denna 6vningsvariant
kan vara mycket belastande och bor goras
max tva ganger per vecka under forsdsong, en
gang per vecka under tévlingssasong.

Gummibandsovningar

21 Biackenlyft med gummiband.
Gummiband runt knéna, spann upp
gummibandet genom att pressa isér knéna.

Instruktionstips

Hall gummibandet
stréackt

2J Staende hamstringscurl.

Gummiband vid vristerna. For foten snabbt
mot rumpan. Trana en sida i taget ca 30
sekunder.

Instruktionstips

Sparka dig snabbt i
rumpan
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Knaboj pa tva ben

3. Kndbaj pd tva ben

Syftet dr att trdna styrka och rérlighet dver flera leder.

Fokusera pé att gora en rérelse som att sdtta dig pa en

sa lag stol som méjligt med knéin och fotter pekandes

rakt fram, hela fotsulorna i marken och stabil bdl. Spénn Instruktionstips

magmusklerna for att fd stod for ryggen. Gor en langsam s s
.. Sitt dig pa lag en stol
rorelse, ca 2 sekunder ner, 2 sekunder upp.

Ovningar

3A Knibdj med armarna framat, hall i
en boll.
Gor kndboj i lugnt tempo

3B Kniboj med hinderna vid hofterna.
Gor kndboj i lugnt tempo

3C Kniboj med raka armar 6ver huvudet.
Strack bollen hogt upp i skyn medan du gor
kn#bgj.

Instruktionstips

Stréck bollen upp
mot skyn
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Knaboj pa tva ben

Ovningar

3D Kniiboj med raka armar éver huvudet,
upp pa ta.

Gor en kniboj, strack sedan pa dig och ga
upp pa ta.

Instruktionstips

Stréick bollen upp
mot skyn

3E Djupgang i sidled.
Sta som om du satt i en stol, g& i sidled med
benen bojda, en riktning i taget.

3F Djupa hopp.
Hoppa framat, landa mjukt och boj pa
knéna.

Instruktionstips

Landa mjukt :

Parévningar

3G Kniboj med bollstod.

Gor en rorelse som att sétta dig pa en 1ag stol
samtidigt som du och en medspelare haller
bollen mellan er med varsin hand.

Instruktionstips

Sitt er pd varsin
lag stol
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Knaboj pa tva ben

Parévningar

3H Knibo6j med benuppdrag och bollkick.
Gor en kniboj. I samband med att du
striacker pa benen kastar medspelaren en boll
mot dig. Sparka tillbaka bollen pa volley.

Instruktionstips

Sitt dig pd ldg en stol

3I Kniibj med bollmottagning.

Gor kndboj, medspelaren kastar en boll
mot dig. Ta ner bollen pa brostet och sparka
tillbaka.

Instruktionstips

Ta ner bollen pd brostet
medan du stricker pa dig

Gummibandsévning

3J Knib6j med gummiband runt knéna.
Gor en rorelse som att sétta dig pa en lag stol,
pressa samtidigt isir kndna och spann upp
gummibandet.

Instruktionstips

Hall gummibandet
spidnt hela tiden
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Balstyrka

4. Balstyrka

Syftet dr att tréna balstyrka och kontroll. Fokusera pd

att spadnna mag- och ryggmuskler i samtliga évningar.
Bibehdll neutral svank och en god héllning genom hela
évningen. Forsok halla magen platt. Trottheten ska kénnas
i magen, inte i ryggen. Triina i 30-60 sekunder.

Ovningar

4A Planka med knéna i marken.
Stod pa underarmarna med armbagarna rakt
under axlarna. Spann mage och rumpa.

Instruktionstips

Std rak och stilla
som en planka

4B Planka med tarna i marken.
Stod pa underarmarna med armbagarna rakt

under axlarna. Spann mage och rumpa.

4C Sidplanka stillastaende.
Sta med ena underarmen och foten i marken,

hall stilla.
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Balstyrka

Ovningar

4D Sidliggande hoftlyft.

Ligg pa sidan med tyngden p& underarmen
och ena foten. Héll armbagen rakt under
axeln. Spann mage och rumpa.

Instruktionstips

Lyft omvéixlande héften
mot skyn / dutta mot
griiset

4E Planka pa ta med fotforflyttning.

Stod pa underarmarna och spann mage och
rumpa. Flytta bada f6tterna vaxelvis utat
och inat.

Instruktionstips

Hall stilla hofterna

4F Hog planka pa boll med fotforflyttning.
Sta med handerna pé en boll, samtidigt som
du flyttar fétterna vixelvis utat och inat.

4G Benfillning.

Ligg pa rygg och pressa svanken mot marken.
Dutta omvaxlande en hil i taget i griset. Ju
mer benet strécks, desto tyngre.

Instruktionstips

Pressa svanken
mot griset
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Balstyrka

Parévningar

4H Sit-up med boll.

Ligg med béjda ben mittemot varandra och
fotsulorna mot varandra. Gor en sit-up och
kasta bollen till en medspelare som gor sit-
ups i samma tempo som dig .

41 Hog planka med handklapp.

Sta som en planka med hiander och fotter
i griset. Klappa en hand i taget mot
medspelarens hand.

4J Skottkirran.

Sta som en planka med hénder i gréset
medan en medspelare héaller i dina fGtter.
"G&” en striacka framat med handerna medan
medspelaren lyfter benen.

Instruktionstips

Ga en stréiicka framat.

Hall balen rak och stilla
som en planka
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24 Jtfall

5. Utfall

Syftet dr att trdna kndkontroll och styrka i bal och ben.
Fokusera pé att gora utfallssteg med fotter och kndn
pekande i samma riktning och att véinda mjukt i rérelsen.
Tank att kroppen ska héjas och sénkas rakt upp och ner
som en hiss. Spénn mage och rumpa fér god balkontroll.
Undvik att tappa ner rygg eller hoft at sidan eller att sdtta
ner bakre kndet i marken. Gor en langsam rorelse, ca 2
sekunder ner, 2 sekunder upp.

Ovningar

5A Stillastdende utfallssteg.

Sta i ett utfallssteg med hoftbredd mellan
fotterna och med foten sé langt fram

att det blir en rat vinkel i framre knaet.
Kroppstyngden ar lika mycket pa bada
benen. Hoj och séank kroppen rakt upp,
rakt ner.

Instruktionstips

Ror dig som en hiss

5B Utfallssteg bakat.

Ta ett stort kliv bakét och sjunk ner i ett
utfallssteg, ga tillbaka till utgangspositionen
och byt ben.

5C Utfallsgang framat.

G4 med stora, djupa kliv framat. Lyft forst
knéet hogt mot skyn och sjunk sedan ner
djupt i ett utfall. Sitt foten tyst i marken. G&
aven upp pa td om du orkar och har balans.

Lindblom H, et al. Br J Sports Med 2022;0:1-8. doi: 10.1136/bjsports-2022-105890



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

Jtfall

Ovningar

5D Utfallsgang framét med rotation.

Ga med stora, djupa kliv framat. For
samtidigt bollen fran sida till sida. Nar
vanster ben ar fram ska du vrida balen at
vanster, nir hoger ben dr fram ska du vrida
balen at hoger.

5E Utfallssteg pa stiilllet med raka armar.
Ta ett stort kliv framat, lyft forst kndet hogt
mot skyn och sjunk sedan ner djupt i ett
utfall. Tryck dig tillbaka med hjilp av framre
foten. Hall bollen hogt i skyn hela tiden.

Instruktionstips

Siitt foten mjukt
i marken

5F Utfallssteg i sidled.

Sta med fotterna axelbrett och hall en boll
framfor kroppen med raka armar. Gor ett
utfallssteg i sidled och flytta tyngden till det
yttre benet och strack samtidigt det andra
benet rakt i sidled. Tryck dig tillbaka till

utgangspositionen.
Instruktionstips
Siitt foten mjukt
i marken
5G Utfallshopp.

Sta i ett djupt utfallssteg, hoppa och byt
snabbt plats pé fotterna som en skidakare.

Instruktionstips

Landa fjdderldtt
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Jtfall

Parévningar

5H Utfallssteg med inkast.

Gor ett inkast till en medspelare som

star mittemot och kliv samtidigt framat

i ett utfallssteg med god bélkontroll. Gor
ett markerat knélyft f6ljt av en mjuk,
dampad landning. Vand direkt tillbaka till
utgangsposition och ta emot.

Gummibandsévning

51 Utfallsgang i sidled.

Kort havarm. Gummiband runt knéna,
b6j pa benen och kliv at sidan med god
knikontroll.

5J Utfallsgang i sidled.

Léng havarm (tyngre). Gummiband runt
fotleder, b6j pa benen och Kkliv t sidan med
god kndkontroll.
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Hopp/landning

6. Hopp/landning

Syftet dr att tréina pad mjuka, ddmpade landningar med

bal- och kndkontroll. Fokusera pa att landa mjukt och

ljudlést med kndn och héfter béjda och med god kontroll
Instruktionstips pa balen. Stanna upp for att aterfa balansen innan nésta

hopp pdbérjas. Var noga med att knd och fot pekar i
samma riktning.

Ovningar

6A Tvabenshopp.

Hoppa jamfota framat/bakat/till sidan
(ska kunna goras med god teknik innan
enbenshopp introduceras). Fotter och knian
pekar rakt fram.

6B Skridskohopp i sidled.

Hoppa skridskohopp fran sida till sida.
Landa mjukt och med god kontroll 6ver bal
och ben.

6C Enbenshopp.

Gor ett hopp framét med kontroll i
landningen, frys en kort stund, hoppa sedan
tillbaka till utgdngspositionen med kontroll.
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Hopp/landning

Ovningar

6D Utfallshopp framat.

Jogga med snabba fotter pa stéllet och gor
ett utfallshopp framéat. Landa mjukt och frys
landningen en kort stund. Tips: tranaren kan
anvianda visselpipa och styra hoppen.

6E Riktningsforindring.

Jogga med snabba fotter pa stéllet och hoppa
90 grader at ena sidan. Frys landningen

och std kvar en kort stund. Vaxla sida. Tips:
tranaren kan ropa at vilket hall spelarna ska
vrida sig.

Instruktionstips

. Snabba fotter

6F Enbenshopp i kvadrat.
Sta pé ett ben och hoppa at hoger, véinster,
framat, bakat i form av en kvadrat.

Parévningar

6G Folja John-hopp med forflyttning.
Spelaren langst fram bestimmer vad det blir
for hopp, medspelarna harmar. Kan goras

i olika riktningar samt med tvabens- eller
enbenslandning.
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Hopp/landning

Parévningar

6H Spring huller-om-buller med
handklapp/axelknuff.

Alla springer oorganiserat och gér upphopp
med handklapp/axelknuff med narmaste
medspelaren och landar pa bada benen innan
de fortsitter springa.

61 Upphopp med nick.

Gor ett upphopp och nicka en boll som en
medspelare kastar. Landa pa bada fotterna
med god knékontroll och litt bojda knan.
Frys landningen och sta kvar en kort stund.

6J Upphopp med knuff.

Gor ett upphopp och landa med knékontroll
pa tva eller ett ben samtidigt som en
medspelare knuffar dig i olika riktningar
under hoppet.

Instruktionstips

Landa mjukt,
hitta balansen
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Anteckningar
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Anteckningar
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II “ LINKOPINGS
. UNIVERSITET SWIPE Sport Without Injury ProgrammE
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Supplementary Table 1: Training and match exposure, preventive programme use and descriptive data on injury events

Extended Knee Control Adductor programme Comparison group
All players Male Female All Male Female All Male Female
players players

Exposure and preventive programme use n=197 n=71 n=126 n=125 n=22 n=103 n=180 n=62 n=118
Training exposure h per player and week, mean +SD 3.0+2.0 3.4+2.3 2.8+1.9 2.5+1.8 2.1+19 2.6+1.8 2.612.0 29122 2.5+19
Match exposure h per player and week, mean +SD 0.6 +0.9 0.510.8 0.7 +0.9 0.6 0.8 0.5+0.9 0.6 +0.8 0.6 +0.8 0.6 +0.8 0.6 +0.8
Total exposure h per player and week, mean +SD 3.6+2.3 4.0+2.6 3.5+2.2 3.1+2.2 2.6+2.2 3.1+2.2 32423 3.512.6 3.1+2.2
Preventive programme use, times per week, mean +SD 1.6 1.2 1.8+1.4 1.5+1.1 1.0 0.9 0.9 1.0 1.0 £0.9 1.4+1.2 1.3+1.2 1.5+1.2
Training exposure season, sum h 8211 2548 5664 4003 441 3563 5874 1601 4274
Match exposure season, sum h 1759 374 1385 910 109 801 1291 317 974
Total exposure season, sum h 9971 2922 7049 4913 550 4363 7165 1918 5248
Injury events (n=458) n=171 n=51 n=120 n=114 n=14 n=100 n=173 n=38 n=135
Primary outcomes
Injury to 3 lower-limb locations combined n (%)* 77 (45.0) 25 (49.0) 52 (43.3) 46 (40.4) 6(42.9) 40 (40.0) 78 (45.1) 10 (26.3) 68 (50.4)
Groin injury n (%) 20 (11.7) 12(235) 8(6.7) 14(12.3)  1(7.1) 13(13.0)  17(9.8) 5(13.2) 12 (8.9)
Secondary outcomes
All physical complaints n (%) 171 (100) 51 (100) 120(100) 114 (100) 14 (100) 100 (100) 173 (100) 38(100) 135 (100)
New injury n (%)* 83 (49.7) 21 (42.9) 62 (52.5) 60 (52.6) 8(57.1) 52 (52.0) 72 (41.6) 15 (39.5) 57 (42.2)
Re-injury same season n (%)t 29 (17.4) 5(10.2) 24 (20.3) 21(18.4) 1(7.1) 20 (20.0) 34 (19.7) 10 (26.3) 24 (17.8)
Re-injury previous season n (%)t 55 (32.9) 23 (46.9) 32(27.1) 33(28.9) 5(35.7) 28 (28.0) 67 (38.7) 13 (34.2) 54 (40.0)
Time-loss n (%) 81 (47.4) 26 (51.0) 55 (45.8) 67 (58.9) 9 (62.3) 58 (58.0) 113 (65.3) 26 (68.4) 87 (64.4)
Medical attention n (%)% 44(25.9)  20(40.0) 24(20.0) 29(25.4) 1(7.1) 28(28.0) 40(23.3)  7(18.9) 33 (24.4)
Sudden-onset n (%)9 77 (46.1) 23 (46.0) 54 (46.2) 58 (52.3) 11(78.6) 47 (48.5) 83 (50.0) 19 (54.3) 64 (48.9)
Gradual-onset n (%)1 90 (53.9) 27 (54.0) 63 (53.8) 53 (47.7) 3(21.4) 50 (51.5) 83 (50.0) 16 (45.7) 67 (51.1)

Injury data is presented with contusions excluded. Time-loss was defined based on response to the Oslo Sports Trauma Research Center questionnaire (question 1, equal to reduced
participation or inability to participate). *Injuries to any of the following locations: hamstring, knee or ankle. Missing data: t4 players extended Knee Control, 1 player extended Knee Control,
1 comparison group, 94 players extended Knee Control, 3 adductor, 7 comparison group

Abbreviations: h — hours; min — minutes; SD — standard deviation; wk — week
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Supplementary Table 2 - Injury locations

Extended Knee Control Adductor programme Comparison group

All n (%) Male n (%) Femalen (%) Alln (%) Male n (%) Femalen (%) Alln (%) Male n (%) Female n (%)
Injury locations (n=514) n=197 n=56 n=141 n=125 n=14 n=111 n=192 n=40 n=152
Head and neck 6(3.0) 1(1.8) 5(3.5) 4(3.2) 0(0.0) 4(3.6) 5(2.6) 1(2.5) 4(2.6)
Head 3(1.5) 0(0.0) 3(2.1) 3(2.4) 0(0.0) 3(2.7) 2(1.0) 0(0.0) 2(1.3)
Neck 3(1.5) 1(1.8) 2(1.4) 1(0.8) 0(0.0) 1(0.9) 3(1.6) 1(2.5) 2(1.3)
Upper limb* 5(2.5) 1(1.8) 4(2.8) 6(4.8) 1(7.1) 5(4.5) 7(3.6) 2 (5.0) 5(3.3)
Shoulder 2 (1.0) 0(0.0) 2(1.4) 3(2.4) 0(0.0) 3(2.7) 3(1.6) 1(2.5) 2(1.3)
Wrist 1(0.5) 0(0.0) 1(0.7) 0(0.0) 0(0.0) 0(0.0) 1(0.5) 0(0.0) 1(0.7)
Hand 2 (1.0) 1(1.8) 1(0.7) 3(2.4) 1(7.1) 2(1.8) 3(1.6) 1(2.5) 2(1.3)
Trunk* 11 (5.6) 2(3.6) 9(6.4) 7 (5.6) 0(0.0) 7(6.3) 12 (6.3) 5(12.5) 7 (4.6)
Chest 1(0.5) 0(0.0) 1(0.7) 0(0.0) 0(0.0) 0(0.0) 1(0.5) 1(2.5) 0(0.0)
Thoracic spine 4(2.0) 0(0.0) 4(2.8) 1(0.8) 0(0.0) 1(0.9) 1(0.5) 1(2.5) 0(0.0)
Lumbosacral 6(3.0) 2(3.6) 4(2.8) 6 (4.8) 0(0.0) 6 (5.4) 10(5.2) 3(7.5) 7 (4.6)
Lower limb 175 (88.8) 52 (92.9) 123 (87.2) 101 (80.8) 13 (92.9) 88 (79.3) 164 (85.4) 30 (75.0) 134 (88.2)
Groin 20(10.2) 12 (21.4) 8(5.7) 14 (11.2) 1(7.1) 13 (11.7) 17 (8.9) 5(12.5) 12 (7.9)
Posterior thigh 16 (8.1) 7 (12.5) 9(6.4) 5(4.0) 0(0.0) 5(4.5) 19 (9.9) 5(12.5) 14 (9.2)
Anterior thigh 13 (6.6) 3(5.4) 10(7.1) 6(4.8) 1(7.1) 5(4.5) 18 (9.4) 5(12.5) 13 (8.6)
Knee 47 (23.9) 13 (23.2) 34 (24.1) 19 (15.2) 2(14.3) 17 (15.3) 41 (21.4) 4(10.0) 37(24.3)
Lower leg 32(16.2) 4(7.1) 28 (19.9) 14 (11.2) 2(14.3) 12 (10.8) 22 (11.5) 4(10.0) 18 (11.8)
Ankle 28 (14.2) 7(12.5) 21(14.9) 26 (20.8) 4(28.6) 22 (19.8) 35 (18.2) 5(12.5) 30(19.7)
Foot 19 (9.6) 6(10.7) 13(9.2) 17 (13.6) 3(21.4) 14 (12.6) 12 (6.3) 2(5.0) 10 (6.6)
Unspecified location 0(0.0) 0(0.0) 0(0.0) 7 (5.6) 0(0.0) 7 (6.3) 4(2.1) 2 (5.0) 2(1.3)

Injury data is presented with contusions included. Up to three injuries could be reported for each player in a single week.

*No injuries were reported to the upper arm, elbow, forearm or abdomen.
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