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Objectives: To study the risk of new knee injuries and patient-reported outcomes in male football players at any 
playing level 6–9 years after primary anterior cruciate ligament reconstruction (ACLR) versus knee-healthy controls. 
Design: Cohort study. 
Methods: Football players (n = 384) who underwent an ACLR between 1 and 3 years previously and knee-healthy 
controls (n = 110) were surveyed regarding football playing status, activity level (Tegner Activity Scale), knee func-
tion (0–10 scale), satisfaction with current activity level (1–10), satisfaction with knee function (1–7), and new 
knee injuries. 
Results: Ninety-three players with ACLR and 63 knee-healthy controls were included and followed for mean 
5.4 years (6–9 years after primary ACLR for players with ACLR). Thirty-four players with ACLR (37 %) had 
sustained a new ACL injury (re-rupture or contralateral rupture) versus 5 (8 %) controls. Players with ACLR 
had almost 5-fold higher risk of new ACL injury than controls (risk ratio, 4.61; 95 % confidence interval, 
1.91–11.13; p < 0.001). Compared with controls, players with ACLR played football to a lower extent (27 % vs 
65 %, p < 0.001) had a lower activity level (Tegner: median [interquartile range], 4 [6] vs 9 [5], p < 0.001), knee 
function (median, 8 [3] vs 9 [2], p < 0.001), and satisfaction with activity level (median, 7 [3] vs 8 [3], p = 
0.014) and knee function (median, 2 [2] vs 1 [1], p < 0.001). 
Conclusions: One-third of male football players with ACLR sustained a new ACL injury within 6–9 years, with an 
almost 5-fold higher risk than controls. Players with ACLR had lower activity level and knee function and were 
less satisfied with knee function and activity level. 
© 2025 The Author(s). Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article 

under the CC BY license (http://creativecommons.org/licenses/by/4.0/). 
Practical implications 

• More than one-third of male football players who had undergone 
ACLR and returned to football had sustained a new ACL injury at 6-
to 9-year follow-ups, which was almost 5 times higher risk than for 
knee-healthy controls. 

• Half of male football players with ACLR had sustained a new knee 
injury at 6- to 9-year follow-ups. 

• Male football players with ACLR reported lower knee function and 
activity level, and satisfaction with knee function and activity level 
at 6- to 9-year follow-ups compared with knee-healthy controls. 
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1. Introduction 

The risk of sustaining a new anterior cruciate ligament (ACL) injury 
to the ipsi- or contralateral knee after ACL reconstruction (ACLR) is high, 
especially after returning to a high-risk sport such as football (soccer), 
regardless of playing level.1–4 Similar high rates (>20 %) of sustaining 
new ACL injuries have been reported for males and females in a general 
population,5 but a higher incidence has been shown for female football 
players compared with males (27 % vs 10 %).6 There is also a high risk for 
other knee injuries after ACLR and return to football, such as meniscus, 
cartilage and collateral ligament injuries.2,7,8 Two-thirds of female foot-
ball players who returned to football after primary ACLR had sustained 
new knee injuries within 5–10 years after ACLR; 42 % were new ACL 
injuries, which was 2–5 times higher risk compared with knee-
healthy controls.3 Sustaining an additional ACL injury after primary 
ACLR lowered patient-reported outcomes (PROs) in female football
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players compared with controls.2,9 Male football players have better 
PROs after primary ACLR compared with females.10 However, reports 
of long-term outcomes in male football players after ACLR compared 
with knee-healthy controls regarding new knee injuries and PROs are 
scarce. The aim was to study the risk of new knee injuries, focusing on 
new ACL injuries, and to study activity level, knee function and satisfac-
tion with knee function and activity level in male football players within 
6–9 years after primary unilateral ACLR, and to compare outcomes with 
knee-healthy controls. 

2. Methods 

This is a cohort study exploring new knee injuries and PROs in 
male football players 6–9 years after ACLR and knee-healthy controls. 
The same method has been used previously and described in detail for 
female football players.3 

Male football players from three regional districts (playing at 
any level) aged 16–25 years with primary unilateral ACLR performed 
Fig. 1. Questions at follow-up regarding the occurrence of (A) an ACL injury and (B) other knee in
and controls. IKDC-SKF, International Knee Documentation Committee Subjective Knee Evalua
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1–3 years previously (to take into account the expected rehabilitation 
time before return to football) were identified in the Swedish National 
Knee Ligament Register (SNKLR)11 in 2017/2018. Exclusion criteria 
were having an associated posterior cruciate ligament (PCL) injury 
and/or surgically treated injuries to either the medial (MCL) or lateral 
collateral ligament (LCL). We identified 401 potentially eligible players 
in the SNKLR. A control group of 113 knee-healthy male football players 
who were matched regarding age, playing position and playing level 
was recruited in 2018 via a convenience sample of clubs in the same 
football districts. The players with ACLR and the knee-healthy controls 
were contacted again in 2023, approximately 5 years after baseline, 
for follow-up with a survey regarding new knee injuries and PROs. 
Surgery data from the primary ACLR were collected from the SNKLR as 
well as information about any new ACLR at follow-up in 2023. The 
players were contacted via mail with information about the study and 
login details for a web-based questionnaire. Non-responders were 
sent up to four reminders. All players received written information 
about the study and gave written consent. The study complied with
juries in male football players with anterior cruciate ligament (ACL) reconstruction (ACLR) 
tion Form.
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the Declaration of Helsinki and was approved by the Swedish Ethical 
Review Authority (Dnr 2017/450–32, Dnr 2017/324–32, Dnr 2018/ 
15–32, Dnr 2020–01093) and the SNKLR board. 

All participants reported if they had sustained any new knee injuries 
based on two questions: (1) “Have you injured your ACL again either in 
your previously reconstructed knee or the other knee?” and (2) “Have 
you sustained any other knee injuries in either knee after the first 
ACLR?” If the answer was “Yes” to the first question, the participants 
answered follow-up questions about which knee they had injured, the 
time after primary ACLR (for the players with ACLR), how the injury 
occurred and if they returned to football after the new ACL injury. If 
the answer was “Yes” to the second question, there were fixed response 
options to specify the injury type: meniscus, ligament (MCL, LCL), PCL, 
patella luxation, cartilage, PCL, or other injury (with options to specify 
and comment) (Fig. 1). If a player reported a new ACL injury, the diag-
nosis was confirmed from the SNKLR or medical charts.

Patients reported demographic data (age, height, weight, dominant 
limb defined as preferred kicking limb) and football playing status (if 
they had returned to football any time after ACLR [yes/no], if they still 
played [yes/no], and if applicable, reasons for not playing). Those who 
still played football answered further questions about football-related 
factors: level of play categorized as elite (2 top divisions in Sweden), 
sub-elite, and recreational (2 lowest divisions and youth play), use of 
any knee injury-prevention training with the team, reasons for playing 
football,12,13 and risk behavior during football with responses on a 
4-point scale.12–14 The first author graded the activity level, according 
to the Tegner Activity Scale15,16 based on the players' reported activity 
and activity level and the number of times/week the activities were 
performed. Satisfaction with current activity level was rated on a scale 
ranging from 1 (not satisfied at all) to 10 (very satisfied).16,17 Knee 
function was evaluated for all participants using the last question in 
the International Knee Documentation Committee Subjective Knee 
Evaluation Form (IKDC-SKF)18–20 “How would you rate the function of 
your knee on a scale of 0 to 10 with 10 being normal, excellent function 
and 0 being the inability to perform any of your usual daily activities 
which may include sports?”. IKDC-SKF is a standardized questionnaire 
used to evaluate knee function and has good psychometric properties.20 

All players with ACLR filled out the whole IKDC-SKF as well as all con-
trols who reported a knee injury during the follow-up. Satisfaction 
with knee function was measured by responses to the question, “If 
you had to live with your current knee function for the rest of your 
life, would you feel…”; responses (delighted, pleased, mostly satisfied, 
mixed, mostly dissatisfied, unhappy and terrible) were graded on a 
7-point scale16,21 (Fig. 1). 

All statistical analyses were performed using SPSS Statistics for 
Windows (IBM SPSS Statistics for Windows, Version 27.0. IBM, Armonk, 
NY). Descriptive statistics are presented as means ± standard deviation 
Fig. 2. Flowchart of male football players with anterior cruciate liga

735
(SD) or median with interquartile range (IQR), and range. Between-
group comparisons (players with ACLR vs controls) were analyzed 
with Student's t test (ratio data with normal distribution) or the 
Mann–Whitney U test (ordinal data or not normally distributed). The 
χ2 test or Fisher's exact test was used for between-group comparisons 
of nominal data. Effect sizes with Cohen's d (limits: 0.2, small effect; 
0.5, medium effect; 0.8, large effect) were calculated. Cohen's d values 
were transformed from η2 when using the Mann–Whitney U test. 
Between-group risk ratios (RRs) with a 95 % confidence interval (CI) 
are presented. The significance level was set at p < 0.05. 

3. Results 

Of the 401 players with ACLR identified in 2018 with a mean 
follow-up of 5.4 years from baseline (SD, 0.3 years; range 4.9–6.1 
years), 93 were included (response rate, 24 %) at a mean of 7.6 
years (SD, 0.6 years; range, 6.4–8.9 years) after ACLR. We were unable 
to contact 17 players (10 had moved abroad, 7 had no address avail-
able); 291 were excluded (280 did not respond, 10 declined, 1 not eligi-
ble). Of the 113 controls included from 2018, 63 responded to the 
follow-up questionnaire (response rate, 57 %) at a mean of 5.4 years 
(SD, 0.2 years; range, 5.0–5.8 years) since inclusion (Fig. 2). 

Non-responders among players with ACLR at baseline (n = 290) 
did not differ significantly from responders (n = 93) regarding primary 
surgery information such as age at ACL injury, age at the time of ACLR, 
time between injury and primary ACLR, graft, presence of concomitant 
injuries at primary ACLR or additional registered ACLR data (revisions 
or contralateral ACLR; 59 new ACLR [20 %] vs 22 [24 %]) according to 
the SNKLR at follow-up (p > 0.05). Non-responders among knee-
healthy controls at baseline (n = 47) did not differ significantly from 
responders (n = 63) for any of the baseline demographic questions. 

At follow-up, the players with ACLR and controls had similar demo-
graphics, but ACLR players were 1 year older on average. The players 
with ACLR had a lower activity level than controls according to Tegner, 
played football to a lower degree, gave different reasons for not playing 
football, were less satisfied with their activity level, rated current knee 
function lower and had lower satisfaction with current knee function, 
with medium to large effect sizes. Players with ACLR had lower scores 
in IKDC-SKF compared with controls who had sustained a knee injury 
during follow-up, with medium effect size (Table 1).

Players with ACLR played football to a lower extent than controls 
(27 % vs 65 %). Among those who still played football, none of the 
football-specific questions differed between players with ACLR and 
controls (Table 2).

Baseline surgery data at primary ACLR are presented in Table 3.
More than one-third (34 of 93, 37 %) of players with ACLR reported 

at least one new ACL injury (21 re-ruptures and 13 contralateral ACL
ment (ACL) reconstruction (A) and knee-healthy controls (B). 

move_f0005
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Table 1 
Demographic data, activity level, knee function, and satisfaction in male football players 
with anterior cruciate ligament reconstruction and controls. 

Players with 
ACLR (n = 93) 

Controls 
(n = 63) 

p value Cohen's 
d 

Age (years), mean ± SD 27.6 ± 2.3 26.4 ± 2.4 0.002 0.53 
Height (cm), mean ± SD 182 ± 7 181 ± 6 0.512 0.11 
Weight (kg), mean ± SD 83.7 ± 10.8 81.0 ± 9.2 0.116 0.26 
Body mass index (kg/m2 ), 
mean ± SD 

25.3 ± 2.7 24.7 ± 2.4 0.170 0.23 

Occupation, n (%) 0.370 
Worker 75 (81) 47 (75) 
Student 18 (19) 16 (25) 

Dominant limb, n (%) 0.236 
Right 78 (84) 57 (90) 
Left 15 (16) 6 (10) 

Activity level 
Tegner Activity Scale (0–10), 
median (IQR) 

4 (6) 9 (5) <0.001 −0.65 

Still playing football, n (%) 25 (27) 41 (65) <0.001 
Reasons for not playing football, 
n (%) 

0.010 

Sustained an injury 11 (16) 6 (27) 
Poor knee function 15 (22) 0 (0) 
Do not trust the knee 8 (12) 0 (0) 
Fear of new injury 10 (15) 0 (0) 
Have no time 8 (12) 5 (23) 
Not fun 7 (10) 5 (23) 
Change in team or coach 1 (2) 2 (9) 
Other reasons 8 (12) 4 (18) 

Other training (not football), n (%) 67 (74)a 43 (68) 0.468 
Satisfaction with current activity 
level (1–10), median (IQR) 

7 (3)a 8 (3) 0.014 −0.43 

Knee function 
Current knee function (0–10), 
median (IQR) 

8 (3)b 9 (2) <0.001 −0.82 

Satisfaction with current knee 
function (1–7), median (IQR) 

2 (2)a 1 (1) <0.001 −1.13 

Delighted (1), n (%) 15 (17)a 46 (73) 
Pleased (2), n (%) 31 (34) 9 (14) 
Mostly satisfied (3), n (%) 21 (23) 0 (0) 
Mixed feelings (4), n (%) 8 (9) 3 (5) 
Mostly dissatisfied (5), n (%) 3 (3) 3 (5) 
Unhappy (6), n (%) 9 (10) 1 (2) 
Terrible (7), n (%) 4 (4) 1 (2) 

IKDC-SKF (0–100), median 
(IQR) 

73.3 (16.8)b 85.1 
(14.1)c 

0.004 −0.72 

Cohen's d values were transformed from η2 with effect size limits: 0.2, small effect; 0.5, 
medium effect; 0.8, large effect. p values in bold type are significant. ACLR, anterior cruciate 
ligament reconstruction; IKDC-SKF, International Knee Documentation Committee Subjective 
Knee Evaluation Form; IQR, interquartile range; SD, standard deviation. 

a Two missing values. 
b Fifteen missing values. 
c n = 21.

Table 2 
Football-specific data for still active football players. 

Still playing football, n (%) p value 

Players with 
ACLR (n = 25) 

Controls 
(n = 41) 

Still playing football 25 (27) 41 (65) <0.001 
Level of play 0.281 
Elite (2 top divisions) 0 (0)a 4 (10) 
3rd–5th divisions 21 (88) 33 (80) 
Lowest divisions 3 (12) 4 (10) 

Level of play compared with before the ACL 
injury 
Same level 8 (35)b NA 
Higher level 2 (8) NA 
Lower level 13 (57) NA 

Perceived impact of ACL injury on football 
playing ability 
Same as before the injury 7 (30)b NA 
Changed playing style to control the knee 8 (35) NA 
Use knee orthosis to be able to play 1 (4) NA 
I continue to play despite instability or pain 1 (4) NA 
I stop playing when I experience knee 
symptoms 

4 (17) NA 

I am more cautious in my playing to avoid 
a new injury 

1 (4) NA 

Other 1 (4) NA 
Knee injury-prevention training with the team 0.525 
Yes, every training 1 (4)a 3 (7) 
Yes, 1–2 training sessions/week 3 (13) 5 (12) 
Yes, 1–2 training sessions/month 2 (8) 4 (10) 
No, but I practice by myself 12 (50) 12 (29) 
No, none 6 (25) 17 (42) 

Most important reason for playing football 0.969 
To win 2 (8)b 3 (7) 
Practice/prepare for competition 1 (4) 3 (7) 
Have fun 17 (74) 30 (73) 
Help the team/health reasons/other 3 (13) 5 (12) 

Risk behavior 0.117 
Avoided risks at any price 0 (0) 0 (0) 
Tried to avoid risks most of the time 11 (48)b 10 (24) 
Sometimes took deliberate risks 9 (39) 19 (46) 
Often took deliberate risks 3 (13) 12 (29) 
Use knee brace 

Football-specific questions 
I feel limited when playing football after 
the ACL injury 

12 (52)b NA 

I  cannot  perform  at  the  same  level  as  before  
the ACL injury when playing fo otball

13 (57)b NA 

p values in bold type are significant.  ACL,  anterior  cruciate  ligament;  ACLR,  anterior  cruciate  
ligament reconstruction; NA, not applicable.

a One missing value. 
b Two missing values.
injuries). Seven of the players had sustained 2 new ACL injuries (6 second 
re-ruptures and 1 contralateral ACL injury). Among the players with 
ACLR, 24 of the 34 with first new ACL injuries (71 %) underwent recon-
struction (14 of 21 re-ruptures [67 %] and 10 of 13 contralateral ruptures 
[77 %]). The second ACL injuries (re-rupture or contralateral rupture) 
mainly occurred when playing football (74 %) and 68 % of those were 
non-contact. Forty-seven percent of the players returned to football 
after their second ACL injury. The second ACL injury occurred a median 
of 23 months (range, 4–75 months) after the primary ACLR and a median 
of 66 months (range, 8–93 months) before the follow-up in 2023. More 
new ACL injuries occurred in players who had returned to football at 
any time after primary ACLR (27 of 64, 42 %) than among those who 
did not return to football (7 of 29, 24 %), although this was not statistically 
significant (RR, 1.75; 95 % CI, 0.86–3.54; p = 0.121). 

In the knee-healthy control group, 5 players (8 %) sustained an ACL 
injury, 4 (80 %) occurred in football and 2 (50 %) of those were non-
contact. One of the 5 ACL injuries was reconstructed. The ACL injury 
occurred a median of 44 months (range, 17–63 months) after baseline 
736
(2018) and a median of 18 months (range, 1–49 months) before the 
follow-up in 2023. 

Players with ACLR had almost 5 times higher risk of a new ACL injury 
compared with controls (RR, 4.61; 95 % CI, 1.91–11.13; p < 0.001). There 
was no difference between players with ACLR and controls regarding 
new knee injuries (including or excluding ACL injuries), but players 
with ACLR had more knee injuries treated with surgery (Table 4). 
Twenty-six of the 34 second ACL injuries (76 %) among the players 
with ACLR and 3 of the 5 primary ACL injuries (60 %) among the controls 
were confirmed from the SNKLR or medical charts.

4. Discussion 

The most important findings of the present study were that half of 
the male players with ACLR sustained a new knee injury at follow-up 
6–9 years after primary ACLR; one-third incurred a new ACL injury 
(re-rupture or contralateral rupture). The risk of new ACL injury was 
almost 5 times higher than for knee-healthy controls. Players with 
ACLR played football to a lower degree, reported lower activity level

move_t0020
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Table 3 
Baseline data for male football players at primary anterior cruciate ligament reconstruction. 

Players with ACLR (n = 93) 

Time from ACLR to follow-up (years), mean ± SD 7.6 ± 0.6 
Age at ACLR (years), mean ± SD 20.0 ± 2.3 
Age at ACL injury (years), mean ± SD 19.0 ± 2.8 
Time between injury and ACLR (days), median (IQR) 181 (252)a 

<3 months 11 (12)a 

3–12 months 57 (63) 
>12 months 23 (25) 

Graft: all autografts, n (%) 
Hamstrings 83 (92)b 

Semitendinosus 62 (69) 
Semitendinosus, gracilis 21 (23) 
Patellar tendon 2 (2) 
Quadriceps tendon 5 (6) 

Graft diameter, n (%) 
<8.0 mm 12 (13) 
≥8.0 mm 81 (87) 

Index knee ACLR, n (%) 
Right 48 (52) 
Left 45 (48) 

ACLR in the dominant limb (preferred kicking leg), n (%) 53 (57) 
Presence of concomitant injuries at ACLR, n (%) 
Meniscal surgery medial (repair or resection) 18 (19) 
Meniscal surgery lateral (repair or resection) 31 (33) 
Articular cartilage injury 14 (15) 

Surgically treated (% of cartilage injuries) 4 (29) 

ACL, anterior cruciate ligament; ACLR, anterior cruciate ligament reconstruction; IQR, 
interquartile range; SD, standard deviation. 

a Two missing values. 
b Three missing values.
and knee function, and were less satisfied with their activity level and 
knee function compared with controls. 

More than one-third of the ACLR players sustained either a new ACL 
injury to the ACLR knee (re-rupture) or the healthy knee (contralateral 
ACL rupture); the risk of a new ACL injury was almost 5-fold compared 
with controls. Of players who had returned to football after primary 
ACLR, 42 % sustained a new ACL injury compared with 24 % of the 
Table 4 
New knee injuries reported from baseline to 6- to 9-year follow-ups in players with anterior c

Players with ACLR 
(n = 93) 

No. %

Total no. of players with new ACL injury 34 37
Re-rupture 27a 23
Contralateral rupture 14b 14

Total no. of players with new knee injury 48 52
Only new ACL injury 17 18
New ACL injury + other knee injury 17 18
Other knee injury only (excluding ACL) 14 15

Total no. of players with new knee injury (excluding ACL) 31 33
1 injury 19 20
2 injuries 7 8
3 injuries 4 4
4 injuries 1 1

Total no. of players treated with knee surgery 37 40
No. and specification of new knee injuries ACLR knee
ACL injury 21
Meniscus lesion 15
Medial or lateral collateral ligament injury 3
Cartilage lesion 13
Patella subluxation 0
Graft problems (fixation, scar tissue) 0
Pain, instability, locking 4
Jumper's/runner's knee 0
Other (wound, hydrops, unspecified) 2

Values are reported as n (risk %) unless otherwise stated. p values in bold indicate statistically sig
ligament reconstruction; CI, confidence interval. 

a Six players sustained 2 ACL injuries during follow-up. 
b One player sustained 2 ACL injuries during follow-up.
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players who did not return. Although not statistically significant, this 
is likely due to the small sample. The same high rate (36 %) of new 
ACL injuries in football players has been reported previously for females 
using the same inclusion procedure; 42 % of female players who had 
returned to football sustained a new ACL injury compared with 19 % 
of those who did not return.3 Thus, a similarly high recurrence rate 
for new ACL injury in football players was found for both sexes. This is 
in line with the results from a systematic review that found that the 
rate of new ACL injuries did not differ between sexes in any sports,5 

but conflicts with a systematic review with only football players that 
found that females had a higher incidence of new ACL injury compared 
with males.6 A high rate of new ACL injury has been reported previously 
in professional male football players with a median follow-up of 
4.3 years after ACLR; 18 % sustained a new ACL injury.4 High-risk players 
were those who sustained a non-contact isolated index ACL injury where 
42 % sustained a new ACL injury.4 A similar study to ours with a 10-year 
follow-up after primary ACLR performed in 2005–2006, including both 
sexes and all ages, reported an incidence of 29 % of new ACL injuries 
among those who returned to football.22 Thus, the problem of recurrent 
ACL injuries applies to male football players at any level, and not only 
females, and highlights the importance of secondary ACL injury preven-
tion. One-fourth of the players with ACLR (secondary prevention) and 
two-fifths of the controls (primary prevention) who still played football 
stated that they did not perform any injury-prevention training specific 
for the knees. Some preventive interventions have been proposed to 
reduce the risk of a secondary ACL injury: (1) perform a test battery to 
clear the athlete to return to sport; (2) gradually increase the workload; 
(3) adopt stepwise progression in the return to sport phase; (4) delay the 
return to sport to at least 9 months after surgery; and (5) continue a 
secondary injury-prevention program at least twice a week for the rest 
of their career.23 Our findings stress that it is imperative to continue 
the work with ACL injury prevention in football players. 

Half of the players with ACLR sustained a knee injury within 6– 
9 years after primary ACLR and this did not differ significantly from the 
controls. In our study, one-third of the players sustained a new injury 
(excluding injuries to the ACL) and predominately to the menisci,
ruciate ligament reconstruction and controls. 

Controls 
(n = 63) 

Players with ACLR vs controls 

No. % Risk ratio (95 % CI) p value 

5 8 4.61 (1.91–11.13) <0.001 
0 0 
0 0 
23 37 1.41 (0.97–2.07) 0.075 
5 8 
0 0 
18 28 
18 28 1.17 (0.72–1.89) 0.533 
16 25 
2 3 
0 0 
0 0 
7 11 3.58 (1.71–7.52) <0.001 
Contralateral Non-dominant Dominant 
13 2 3 
5 4 2 
1 0 6 
3 1 1 
2 0 0 
0 0 0 
0 1 1 
0 0 1 
1 1 2 

nificant between-group differences. ACL, anterior cruciate ligament; ACLR, anterior cruciate 
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cartilage, MCL or LCL with no differences compared with controls. Few 
previous studies have reported the rate of new knee injuries overall 
after ACLR in male football players. In 2001, Waldén et al.7 reported 
that 24 elite male football players with previous ACLR had a signifi-
cantly higher incidence of new knee injuries compared with players 
without ACLR. In the study by Sandon et al.,22 34 % of the male and 
female football players reported 10 years after primary ACLR that they 
had sustained a new knee injury to the ACLR knee and 30 % in the con-
tralateral knee, but the type of knee injury other than ACL injury was 
not specified. We have previously reported that, after primary ACLR, 
4 of 10 female football players (47 % of those who returned to football 
and 25 % of those who did not return) sustained a new knee injury 
other than ACL injury and this was significantly more than in the 
controls.3 Thus, it is important to consider knee injuries in general, not 
just new ACL injuries, after ACLR in football players. 

Players with ACLR had a significantly lower activity level, knee func-
tion, and satisfaction with activity level and knee function 7 years after 
ACLR compared with controls, with medium to large effect sizes. This is 
in line with previous reports that additional ACL surgeries to either the 
ACLR or contralateral knee lowered PROs compared with patients with 
primary ACLR in a general active population24,25 and in female football 
players compared with controls.3,9 Thus, undergoing ACLR has exten-
sive short- and long-term consequences and could increase the risk of 
physical inactivity in people who were previously physically active on 
a regular basis. OPTIKNEE, an international consensus group focused 
on improving knee and overall health after traumatic knee injury, rec-
ommends monitoring knee-related quality of life, patient-reported 
knee function and physical activity to optimize knee health,26 and it is 
well known that physical activity is important to prevent lifestyle-
related chronic diseases.27 

One-fourth of the players with ACLR still played football at follow-up; 
this was significantly lower compared with 65 % still playing among the 
controls. This is in line with a study from 1995 on football players' partic-
ipation 7 years after ACL injury, which reported that 20 % still played 
football compared with 50 % of control players without ACL injury.28 In 
previous reports of male football players with ACLR, 21 %–38 % still 
played football 7–10 years after primary ACLR,1,22 but with no controls 
included. In the present study, the reason for quitting football differed 
between players with ACLR and controls. Approximately half of the 
players with ACLR reported knee-related reasons, whereas lack of time, 
not having fun anymore and injury issues were the main reasons for 
the controls. Injuries, especially to the knee, were the main reason for 
quitting football in male elite football players.29 The players who had 
quit football due to other reasons than injury reported significantly bet-
ter overall health status and quality of life after retirement.29 Quitting 
football after an ACLR could be beneficial for knee health in the long 
term to avoid new knee injuries. However, from the player's perspective, 
being forced to quit due to an injury could have many negative conse-
quences. Engaging in team sports can provide social opportunities that 
promote fun and relieve stress.30 Thus, preventing ACL injuries and opti-
mizing post-injury care are crucial for the knee and general health. 

Strengths of our study include the comparison of players with 
ACLR with a knee-healthy control group, homogeneous demographics, 
relatively long-term follow-up of 6–9 years after primary ACLR and 
follow-up of all new knee injuries after ACLR to provide a broader pic-
ture of mid- to long-term knee health. We started to follow the players 
with ACLR with a range of 1–3 years after ACLR because the length of 
rehabilitation and return to sport varies greatly. Several limitations 
should be acknowledged. First, the response rate was low. Male football 
players tend to respond to a lower degree than female football 
players.22,31 We recently followed the same procedure for female foot-
ball players with ACLR with a 60 % response rate3 and expected a higher 
response rate. A non-response analysis was performed for the players 
with ACLR and the controls to analyze potential bias. The responders 
did not differ from non-responders regarding the rate of new registered 
ACLRs in SNKLR, which increases the validity of the results. However, 
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the SNKLR does not include new ACL ruptures treated without 
reconstruction, and there is a possibility that players who suffer new 
knee injuries are more likely to respond to the questionnaire. Another 
limitation of the present study is that we could not confirm all reported 
new ACL injuries. However, in our previous study on female football 
players, all stated new ACL injuries were confirmed3 and there is prob-
ably a greater risk that knee injuries were misdiagnosed and ACL inju-
ries underreported. We do not know if some of the other self-reported 
knee injuries among the 17 players with ACLR who sustained a new 
ACL injury were isolated new injury events or injuries that occurred at 
the same time as the new ACL injury. 

5. Conclusions 

More than one-third of male football players with ACLR sustained a 
new ACL injury within 6–9 years after the ACLR, and the risk of ACL 
injury during follow-up was almost 5 times higher than for controls. 
Players with ACLR had lower activity level and knee function and 
were less satisfied with knee function and activity level compared 
with controls. 
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