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Abstract
Purpose  The purpose of this qualitative study was to describe women’s experiences with anterior cruciate ligament recon-
struction (ACLR) and a subsequent ACL rupture, and to identify potential facilitators and barriers for coping with rehabili-
tation after the second injury.
Methods  Eight women between 17 and 36 years (mean 26, SD 6.5) who had experienced ACLR, followed by another ACL 
rupture, participated in the study. Semi-structured interviews were conducted, and data were analyzed using qualitative 
content analysis.
Results  One overarching theme, “Rehabilitation after a second ACL injury—A lifelong adaptive coping process”, emerged 
from analyses. Undergoing a second rehabilitation is described as a process of adaptation, beginning with the first injury and 
still ongoing, more than 5 years later. Participants applied different coping strategies to adapt to these life-altering injuries, 
but the common denominator was of major life adjustments with no return to previous activity levels. Initially, after the 
reinjury, it was about coping with the catastrophe of the dreaded second injury. Over time, they accepted their “new” life 
and reset their recovery/rehabilitation goal not just as “return to sport” but rather as a “personal life goal”.
Conclusion  Undergoing a second ACL injury is a long process that challenges the patient’s coping skills. Given these results, 
rehabilitation programs need to be more person centred according to the patients-adjusted life goals.
Level of evidence  3.
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Introduction

ACL rupture is the most common knee ligament injury [36], 
and where individuals intend returning to sport, they are 
usually recommended for ACL reconstruction (ACLR) and 
rehabilitation [23]. After these, individuals are expected 
to be able to return to sport [33], but the time of return to 
sport varies between 6 months and 27 years [22]. Long-term 

negative effects include reduced physical activity and qual-
ity of life (QOL) [7], and increased risk of osteoarthritis 
[34]. Women have a significantly higher risk of injury than 
men, and they experience worse patient-reported outcomes 
(PROs) [28] and lower return to sport rates [36].

One of the major concerns after a primary ACL rupture 
is to avoid a second injury. According to a recent systematic 
review, both sexes are at > 20% increased risk of experienc-
ing a second ACL injury [25]. Injuries to the ipsilateral graft 
are more common than contralateral ACL, with ipsilateral 
graft injuries occurring nearly 16 months earlier after ACLR 
[24]. Men are incurring more injuries to the ipsilateral graft 
and women to the contralateral ACL [24]. Secondary ACL 
ruptures are associated with worse clinical and PROs than 
with the primary ACL rupture. Specifically, the reinjury 
group has a higher incidence of cartilage injuries, increased 
radiological changes relating to osteoarthritis, persistent and 
greater deficits in muscle strength in the injured leg [10, 
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14], worse PROs (including reduced QOL) [10, 14, 34], and 
lower activity levels [10]. After contralateral rupture, fewer 
individuals return to previous types of activity than those 
with a single rupture (23% vs 43%), and even fewer return 
to the same activity levels (12% vs 28%) [6].

Psychological factors such as self-efficacy and locus of 
control are linked to successful outcomes after rupture and 
ACLR [4, 30]. Understanding patients’ experiences of rein-
jury will help identify barriers to and facilitators of suc-
cessful recovery, and possibly minimize negative effects on 
physical activity and QOL. Previous qualitative studies have 
looked at patients’ experiences after the first injury [17, 27, 
32, 37], and there are a limited number of studies on women 
[17, 31]. Moreover, to our knowledge, no one has studied 
patients’ experiences after a second ACL. This study is to 
describe female athletes’ experiences of ACLR with a sec-
ond ACL rupture and identify facilitators and barriers for 
coping with reinjury.

Materials and methods

This was a qualitative study using semi-structured inter-
views and follows the Standards for Reporting Qualitative 
Research (SRQR). The study was approved by the Regional 
Ethical Board in Stockholm Registration Number 99-091, 
and 2013-207/32.

Participants

These were recruited through purposive selection from a 
larger study comprising 68 participants who had undergone 
ACLR between 1999 and 2005 [16]. Included were women 
between 16 and 50 years with a new ACL injury within 
5 years of initial surgery. Eight women met these criteria 
and were contacted via phone or email. Those interested 
received written information about the study, and semi-
structured interviews were scheduled for those consenting, 
to be performed at locations chosen by participants. It is 
emphasized that all patients had twice undergone rehabilita-
tion at a sports clinic for ACL injuries.

Data collection

A guide, inspired by the Coping Strategies Questionnaire 
[26] and researchers’ clinical experience of such patients, 
was used to support the interview (Appendix 1).

Interviews were performed by a master’s student at 
Karolinska Institutet without previous contact with inter-
viewees. The interview guide, technique and technical 
equipment were tested with a pilot interview (not included 
in results) conducted with recreational athletes who had 
suffered two ACL injuries, recruited from a sports clinic. 

The pilot was analyzed by the student and her supervisors 
to adjust both guide and technique.

Interviews were recorded by iPhone and MP3 player 
(Olympus VH-8500 PC, Digital Voice Recorder), tran-
scribed verbatim, and analyzed according to the procedure 
below. The software Nvivo12 was used for coding.

Data analysis and qualitative approach

Data were analyzed with QCA based on a general induc-
tive approach [12, 13], meaning that category construc-
tion was data driven and no initial hypothesis guided the 
coding and subsequent development of categories [12]. 
The QCA was further divided into a combination of mani-
fest and latent content analysis, where manifest analysis 
responds to a description of participants’ experiences of 
rehabilitation (reflected in categories), and latent content 
analysis responds to the underlying meaning of the text 
(reflected in themes) [12].

The interviews were analyzed in six steps. First, the 
recorded interviews and the transcribed text were reviewed 
until familiar with content. Second, text segments ('mean-
ingful units’) reflecting patients’ experiences were iden-
tified. Third, meaningful units were summarized, and, 
fourth, condensed units were coded. The students inde-
pendently read each other’s coding, resolving any disa-
greements. The steps were methodologically supervised 
by ML. In Step 5, ML with the students compared codes to 
identify similarities and differences, and sorted them into 
categories and subcategories. In Step 6, AH and the team 
compared the categories with the original text to ensure it 
correspond to participants' experiences. Thereafter, AH, 
ML and KGS worked iteratively to define themes and 
subthemes.

The trustworthiness of the analysis was confirmed by 
a second analysis (Steps 1–4) by ML. To increase cred-
ibility, triangulation was used during the analysis, seeking 
agreement among co-researchers. Representative quota-
tions from transcribed texts are presented.

Results

Participants were eight women aged 17–36 years (mean 
26, SD 6.5). For the primary ACL rupture, five received 
hamstring grafts and three patellar. Subsequent ACL inju-
ries comprised contralateral ruptures (two), ipsilateral 
graft ruptures (six), or bilateral (one). Times between sur-
geries ranged from 1 to 8 years.



2246	 Knee Surgery, Sports Traumatology, Arthroscopy (2022) 30:2244–2250

1 3

Themes and categories

One overarching theme, “Rehabilitation after a second ACL 
injury—A lifelong adaptive coping process”, emerged from 
analyses. Participants applied different coping strategies to 
adapt to these life-altering injuries, but the common denomi-
nator was of major life adjustments with no return to previ-
ous activity levels. Initially, after the reinjury, it was about 
coping with the catastrophe of the dreaded second injury. 
Over time, they accepted their “new” life and reset their 
recovery/rehabilitation goal not just as “return to sport” but 
rather as a “personal life goal”.

Category: preparation facilitates coping with a second 
rehabilitation

Attitudes towards rehabilitation changed between the two 
injuries. Although reinjury was devastating, participants 
agreed that the first injury was the most difficult to get 
through, due to lack of knowledge of the consequences of 
the injury and surgery, and what the rehabilitation entailed. 
In retrospect, they thought that more in-depth information 
would have facilitated rehabilitation. Already having good 
knowledge of the injury, the surgery and the rehabilitation 
created mental peace during the second rehabilitation.

Quotation #1 (See Fig. 1).

Category: the benefit of person‑centered approach (for 
the second rehabilitation)

Participants said the content of the rehabilitation and its 
organization affected their ability to cope with the second 
rehabilitation. Both rehabilitations were found monotonous 
and boring. Rehabilitation was time-consuming, making it 
difficult to prioritize over work and family.

Quotation #2 (See Fig. 1).
Participants made various suggestions for making reha-

bilitation more appealing, centered around the content, fol-
low-up, and social support. Through participants’ stories, 
it is clear that one size does not fit all. Some found group 
rehabilitation more enjoyable and others wanted to find their 
own way to make training more fun.

Quotation #3 (See Fig. 1).

Category: motivate oneself for personal life goals, instead 
of a sports goal

Participants' motivation differed between the two injuries. 
After the first, their main motivation was to return to their 
previous sport and activities. Initially, after the second, they 
longed to return to their team and their role as an athlete 
but gradually, over time, the motivation changed to that of 
returning to a normal life.

Quotation #4 (See Fig. 1).
Experiencing an injury provides an opportunity to stop 

and reflect on life priorities. After the reinjury, the lengthy 
rehabilitation allowed them to think about what they really 
wanted. Leaving their sport created doubts about their iden-
tity and initiated a search for activities they liked.

Quotation #5 (See Fig. 1).

Category: navigating around the fear

Since their first operation, participants describe their naviga-
tion around the fear of moving with the injured knee. They 
experienced decreased confidence in the knee and fear of 
incurring a second injury. This prevented them from giving 
their best, and the most frequently used coping strategy was 
to avoid activities that risked reinjury.

Quotation #6 (See Fig. 1).
After the second injury, the fear of reinjury changed, 

becoming more of a risk analysis. Some completely stopped 
their sport activities; others adopted an active coping strat-
egy, trying to find solutions for remaining active but, even 
then, there remained a nagging concern about further rein-
jury. They had not been able to return to previous activity 
levels and were still adjusting their choices of activities due 
to the injury. Participants continue avoiding activities they 
like because of the risk of losing capacities, sooner than the 
risk of reinjury.

Quotation #7 (See Fig. 1).

Category: moving on—a balancing act between knee 
limitations and desire for activity

All participants had continuing problems with their knee(s) 
at the time of interview, though these were of different 
types. Most experienced impaired function, pain, instabil-
ity and decreased strength; a few had improved stability and 
strength after the second operation. They described trying 
to accept their situation and adapt to be able to live an active 
life, while realizing that they have an impaired knee and can-
not return to their previous level of activity.

Quotation #8 (See Fig. 1).

Discussion

This study is the first to explore women's experiences of a 
second ACL injury. The most important finding was that, 
the participants found the rehabilitation after the first ACL 
injury to be worse than the second one. A well-performed 
prehabilitation period, and prior experiences facilitated cop-
ing with the second rehabilitation, whereas lack of guidance 
in returning to an active lifestyle despite injury and fear of 
losing capacities hindered the rehabilitation process.
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The relevance of being prepared was a result in the 
present study and is supported by results from prior stud-
ies [15]. In other studies, following their first ACL injury, 
patients experienced uncertainty about what to expect after 
an ACL rupture and difficulty in estimating the extent of 
rehabilitation [5, 27]. In the last decade, prehabilitation 

programs have been established to better prepare patients 
for surgery [19]. According to evidence-based practice, pre-
habilitation for ACL injuries focus on reducing deficits in 
knee extension and quadriceps strength prior to surgery [33]. 
Given the results of the present study, there is no “one size 
fits all,” and a person-centered approach is recommended. 

Theme: 
A life long adap�ve 

coping process

Category: Prepara�on 
facilitates coping (with 
a second rehabilita�on)  

Category: One size 
does not fit all   

Category:Mo�vate 
oneself for personal life 

goals  instead of a 
sports goal  

Category: Naviga�ng 
around the fear (in a 

second rehabilita�on) 

Category: Moving on – 
a balancing act 
between knee 

limita�ons and ac�vity 
desires

Quota�on 1
"The second �me I 

knew what it meant 
and I remember so 

clearly, because when I 
came in with my first 

knee injury to the 
sports injury clinic 

there in… I saw how 
another girl was si�ng 

there crying because 
she had just been told 
that she had another 

[ACL] injury. She knew 
exactly what a difficult 
rehabilita�on it was, 

and exactly how it felt 
when I found out that I 
had hurt my cruciate 

ligament again. Then I 
just felt like the same, 
it was another year in 
my life that I would sit 

in the sports injury 
clinic and pull these leg 

stretches, but I knew 
on the other hand 

what it was meant to 
do.” (Par�cipant 5)

Quota�on 2
"Yes, monotonous, 

boring because it's the 
same exercises every 
�me, three �mes a 
week /.../ it took, 
when you ran the 

whole programme, 
when you got be�er 
you got more, all the 
exercises then it took 
the whole the session, 
maybe one and a half 
two hours, three days 
a week before or a�er 

work or whatever it 
may be, so it was quite 

stressful … Time 
consuming if nothing 
else.” (Par�cipant 4)

Quota�on 3
“I am more solu�on-
focused, it does not 
mess with your self-
confidence, instead I 
think what else I can 

and then I realize that 
you can go to certain 
strength classes, then 
you do not even have 

to go to the "gym" and 
train, instead you can 
have a li�le more fun, 
so it has not affected 

my self-confidence but 
it has changed my 
training habits.”
(Par�cipant 8)

Quota�on 4
"Then I think I also this 

�me, I did not feel that I 
would go back to 

football but back to life. 
Being able to work, 
being able to clean 

without ge�ng hurt, 
being able to bend 

down, put on my socks 
without ge�ng really 
sweaty. Li�le things in 
everyday life /… / The 
mo�va�on was just to 

train to be able to live a 
normal life.” 

(Par�cipant 2)

Quota�on 5
"I was 17 when I injured 
myself, then I was away 
for a year and then you 

were over eighteen, 
then you also start to 

think about is this really 
what I want to invest in 
because you have other 
things in life, you go to 
school and you have to 
make other choices too, 
and now I have started 
working in a restaurant 

and it is a lot of 
evenings and weekends 
and so on, but I felt then 

that, no, the knee 
cannot go back to 

handball either so you 
might have made some 

other priori�es.”
(Par�cipant 3)

Quota�on 6
"You were very scared 

in the beginning. 
Thought of the knee all 

the �me, will I cope 
with this? You did not 
give everything. Did 

not dare to train, 
refrained from close 

contact. It has affected 
the head more than 

the body I think. When 
to go back, and you 

got OK.” (Par�cipant 7)

Quota�on 7
"So I definitely have a 

mental thing in my 
head with that leg … to 
never land on that leg 

if I jump down for 
something, or if I go up 
on something I always 
take the le� leg first, I 

am not afraid that I 
will hurt it again or 
that it is fragile or 

something like that, I 
have never had 

anything like that … 
but it is more that I 

know that I will have 
pain if it is overloaded, 

but nothing else. " 
(Par�cipant 6)

Quota�on 8
"I have accepted that I 
have an injured knee … 
but I also realize that I 

can do quite a lot 
myself so that the 

injury is not no�ced as 
much, so I see that it is 
about actually taking 
care of the training, 

taking care of the knee 
through strength 

training, but then I 
have chosen to start 

downhill skiing, even if 
on the last day I had to 
go to the doctor at the 
slope because then the 
knee had enough and it 

took a while for it to 
recover but it turned 

out well. So, of course, I 
have somehow chosen 

to be ac�ve anyway 
with some risks maybe, 
but I am not foolhardy 
so .... going forward, I 
see that I con�nue to 

do as much as possible 
without being foolish. I 
do not opt out of things 
because I think I get a 
sore knee, but I do not 
expose myself to stupid 

things either.” 
(Par�cipant 7)

Fig. 1   A schematic figure of the results
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Positive effects of a person-centered prehabilitation program 
have been found on health-related quality of life in patients 
who underwent spinal surgery [20].

Coping with fear of reinjury was a central aspect in the 
present interviews, and fear is also a known barrier for 
returning to sports after ACLR [2, 4, 6, 18, 29, 37]. Fear of 
movement post-injury is a normal psychological response 
to what individuals find threatening, and athletes are no dif-
ferent. Particularly interesting in our results is that, after 
a reinjury, fear seems to have prompted a more realistic 
search for activities that would not worsen their condition, 
as opposed to dreading a new injury. Anxiety and fear about 
the outcome of surgical procedures are commonly reported 
by patients, and an increasing number of prehabilitation 
programs, therefore, combine physical activity with psy-
chological strategies [19]. Fear of movement is, however, a 
complex phenomenon [1, 3] and more research is needed to 
understand how we as health care professionals better can 
address and target fear in situations such as after a second 
ACL injury.

According to our participants return to sports was their 
primary goal, but over time, their goal shifted to return to 
an active everyday life. Filbay et al. [7] describe how indi-
viduals undergoing ACLR take several years to accept their 
knee function and implement appropriate lifestyle changes. 
Moreover, the ability to maintain a physically active lifestyle 
and return to sport after ACL rupture is associated with a 
better overall QOL [8]. As found in the present study, ACL 
patients need guidance in continuing an active life: physi-
cal therapists can help find things they can do, not focus 
on limitations. Psychologically informed practice has been 
successfully applied for patients with low back pain [11, 21], 
and might also be something to try for patients with ACL 
injuries. A prior qualitative study was performed on eight 
women after the first ACL injury [17], and three core themes 
representing psychosocial factors that appeared to help play-
ers cope with rehabilitation were presented: constructive 
communication and rich interaction with significant others, 
a strong belief in the importance and efficacy of one’s own 
actions, and an ability to set reasonable goals. These aspects 
should preferably be incorporated in a future rehabilitation 
program for ACL and recurrent ACL injuries.

Only women participated, though, notably, previous 
studies on ACL rupture have included predominantly male 
participants [28], despite women having a significantly 
increased risk of injury [28]. Uniquely, our study focused 
on female athletes: caution is advised about extrapolation 
to similar male athletes.

Trustworthiness is limited by the time elapsed since first 
injury before the interviews about that experience. Partici-
pants were asked about a rehabilitation process which might 
have started 10 years earlier, bringing a risk of recall bias. 
However, there is no other way of hearing participants’ 

stories. Though some details may have been missed, the 
data were sufficiently rich to provide us with new insights.

Conclusions

The experience and knowledge gained from the first ACL 
rupture helped make reinjury and rehabilitation easier to 
handle. However, rehabilitation after both injuries was found 
boring and time-consuming. None had returned to their sport 
and, after reinjury, they needed support in accepting their 
new life situation, and guidance in returning to an active 
lifestyle despite injury.
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