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Abstract 

Objective: To investigate the treatment decision-making process after an anterior cruciate ligament (ACL) injury from 
patients’, orthopaedic surgeons’ and physiotherapists’ perspectives.

Methods: The study is a part of the NACOX study, which is designed to describe the natural corollaries after ACL 
injury. For the present study, a subgroup 101 patients were included. Patients, their orthopaedic surgeons and their 
physiotherapists, answered a Shared Decision-Making Process (SDMP) questionnaire, when treatment decision for 
ACL reconstruction surgery (ACLR) or non-reconstruction (non-ACLR) was taken. The SDMP questionnaire covers 
four topics: “ informed patient”, “ to be heard”, “ involvement” and “ agreement”.

Results: Most (75–98%) patients considered their needs met in terms of being heard and agreement with the treat-
ment decision. However, fewer in the non-ACLR group compared to the ACLR group reported satisfaction with infor-
mation from the orthopaedic surgeon (67% and 79%), or for their own involvement in the treatment decision process 
(67% and 97%).

Conclusion and practice implications: Most patients and caregivers considered that patients’ needs to be 
informed, heard and involved, and to agree with the decision about the treatment process, were fulfilled to a high 
extent. However, patients where a non-ACLR decision was taken experienced being involved in the treatment deci-
sion to a lower extent. This implies that the non-ACLR treatment decision process needs further clarification, especially 
from the patient involvement perspective.

Keywords: Treatment decision, Shared decision making, ACL injury, ACL reconstruction

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
After an anterior cruciate ligament (ACL) injury, a deci-
sion for surgical reconstruction of the ACL (ACLR) or 
non-surgical (non-ACLR) treatment has to be taken. It is 
recommended that ACLR should be considered when the 

patient suffers from functional instability, has high activ-
ity demands and/or has a concomitant injury that should 
be treated with initial surgery [1–5]. It seems, from pre-
vious research, that high activity demands are the most 
important factor for the treatment decision [6–8], but to 
authors knowledge, neither the decision-making process 
nor the collaboration between patient and caregiver have 
been clearly described.

The decision about non-surgical or surgical treatment 
after ACL injury is complex, with low evidence for the 
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best treatment [5, 9, 10]. For non-surgical treatment, 
rehabilitation lasts approximately four to five months, 
and the patient should probably be recommended not to 
return to contact and pivoting sports [11]. For athletes, 
regardless of ACLR or non-surgical treatment, there is 
an option to adjust sports participation and reduce the 
risk of long-term consequences related to the injury. If 
the non-surgically treated patient experiences functional 
limitations, there is also an option for delayed ACLR. On 
the other hand, an early ACLR can be performed when 
the patient aims to return to contact and pivoting sports 
[12]. The disadvantages of ACLR are the increased risk of 
knee problems and new injuries after returning to sports 
[13] but also the long rehabilitation time, usually consist-
ing of a time of pre-rehabilitation [14] and at least nine 
months post ACLR [11]. Priorities for the young athlete, 
like a career in sports, education, family and social sup-
port etc. have to be considered. The patient’s preference, 
cost-effectiveness and risk assessment of the chosen 
treatment must also be taken into consideration [15]. In 
addition, the ability of the stakeholders to make the deci-
sion must be assessed, as well as the appropriateness of 
the decision itself [15, 16].

We have shown previously that orthopaedic surgeons 
and physiotherapists consider each other’s assessments to 
be important in the choice of treatment, and both profes-
sions also consider the patient’s wishes to be important 
[6]. Shared decision-making (SDM) enhances patients’ 
involvement in the treatment decision and results in a 
better treatment outcome compared to medicine’s tra-
ditional form of paternal decision-making [16]. SDM 
is most relevant in complex situations when: 1) there is 
more than one treatment option, 2) the scientific evi-
dence for either option is low, 3) treatment options show 
a similar balance between benefits and harms and 4) pos-
sible benefits and harms affect patients differently [17].

In cases of complex treatment decisions with limited 
evidence for which treatment is superior, the importance 
of giving information about options, possible side effects 
and risks, and an exploration of the patient’s preferences, 
is enhanced [18]. There is a fine balance in informing the 
patient sufficiently, without overwhelming them with 
information. An SDM strategy in which healthcare per-
sonnel balance between sharing the information that the 
patient requests, in a clear and comprehensible way, and 
also managing the emotional responses that might come 
up, is recommended [18].

There are some studies of patients’ perspectives regard-
ing choice of treatment after an ACL injury [7, 8, 19, 20], 
but to the authors´ knowledge, studies on a decision-
making process that involves the perspectives of the 
patient, the orthopaedic surgeon and the physiotherapist 
are lacking. Hence, in order to provide evidence-based 

care and shared decision-making about the choice of 
treatment for patients with an ACL injury, we need to 
further investigate how the treatment decision-making 
process is experienced by patients, orthopaedic surgeons 
and physiotherapists. Therefore, this study aims to inves-
tigate the treatment decision-making process after an 
ACL injury from patients’, orthopaedic surgeons’ and 
physiotherapists’ perspectives, with a focus on informa-
tion, communication, involvement and agreement.

Methods
This explorative, observational questionnaire study is part 
of a prospective multicentre cohort study – the NACOX 
study – which is designed to describe the natural corol-
laries after ACL injury. One of the five predefined main 
objectives for the NACOX study was to describe the 
decision-making process for treatment and to evaluate 
patient satisfaction with the decision that was made [21].

The NACOX study is prospectively registered 
(NCT02931084) and ethical approval was granted by the 
Ethical Review Board in Linkoping, Dnr: 2016/44/31, 
2018/123–32. All included healthcare personnel were 
included by informed consent, and patients gave 
informed and written consent.

Participants and settings
Between June 2016 and October 2018, patients were 
recruited from six different orthopaedic clinics in cities 
of various sizes (urban and suburban environments) in 
Sweden. The study was conducted in a healthcare setting 
that is partially publicly financed and partially insurance 
financed. Inclusion criteria for the NACOX study were: 
ACL injury verified by MRI or clinical examination, sus-
tained no more than six weeks prior to inclusion, and age 
between 15 and 40 years at the time of the ACL injury. 
Patients were excluded if they had a previous ACL injury 
to the same knee, fractures that required separate treat-
ment, if they were unable to understand written and 
spoken Swedish, had cognitive impairments or other ill-
nesses or injuries that impaired function (e.g. fibromy-
algia, rheumatic diseases or other diagnoses associated 
with chronic pain).

Inclusion criteria for the current analysis were: 1) 
a treatment decision had been taken during the first 
12 months after injury and 2) the Shared Decision-Mak-
ing Process (SDMP) questionnaire (described below) had 
to be answered by all three parties, i.e. the patient, ortho-
paedic surgeon and physiotherapist.

In total, 275 patients (52% male, mean age 25 years at 
injury) with ACL injury were included in the NACOX 
study, and 156 of them (57%) underwent ACLR during 
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the first year. This ratio of ACLR and non-ACLR treat-
ment is in line with the national proportions in Swedish 
(country) healthcare [22].

Questionnaires
The SDMP questionnaire is based on the CollaboRATE 
framework [23], and the study-specific SDMP was modi-
fied by the authors, in order to fit all three parties. The 
framework aims to shift the focus away from terms such 
as patient satisfaction and outcome, and instead focus on 
the process of treatment decision-making from a patient’s 
perspective [23]. The study-specific SDMP questionnaire 
was developed to address both patients and healthcare 
personnel, with modifications of the questions to fit all 
three parties.

The questions included in the SDMP questionnaire 
were grouped according to four main topics and labelled: 
“informed patient”, “to be heard”, “involvement” and 
“agreement”. The patient questionnaire included ten ques-
tions, and the orthopaedic surgeon and physiotherapist 
questionnaires included five questions each. The answers 
were on a five-point Likert scale indicating agreement: 
“To a very high extent”, “To a high extent”, “Neither high 
nor low extent”, “To a low extent”, “To a very low extent”. 
There was also an option to answer “I do not know” and 
some questions had an extra answer option, e.g. to indi-
cate when the physiotherapist or orthopaedic surgeon 
was not involved in the process (Appendix 1).

The SDMP questionnaire was designed as an informa-
tive tool at a group level. The face validity of the ques-
tionnaires was tested for comprehensibility and possible 
redundancy, by an expert panel consisting of orthopae-
dic surgeons (n = 2) and physiotherapist (n = 2) who 
were active in treatment decision-making for patients 
with ACL injuries. One senior researcher, experienced 
in shared decision-making process research was also 
included. The orthopaedic surgeons (n = 2) had more 
than 20  years of experience in taking ACL treatment 
decisions. The physiotherapists had 2 and 33  years of 
experience, respectively, in the field of ACL injuries, 
research and treatments of this group of patients. Fur-
thermore, all three authors are well experienced in 
instrument development.

The International Knee Documentation Commit-
tee’s Subjective Knee Evaluation Form (IKDC-SKF) is 
a knee-generic questionnaire with 18 items addressing 
symptoms, function and sports participation. The results 
provide a score from 0–100, where 100 equates to full 
function. The Swedish (country) version has been tested 
on patients with ACL injuries with good results [24] and 
the patient acceptable symptom state score has previ-
ously been defined as 75.9 points [25].

Procedure
In the NACOX study, multiple questionnaires were 
sent to the patients. They were sent via text message 
weekly for the first six weeks, fortnightly from week 
seven to week 24 and monthly from month seven to 
month 12 after the initial injury [21]. Answers to these 
questionnaires indicated when a decision about surgi-
cal or non-surgical treatment had been made. At that 
time, a specific questionnaire about the shared deci-
sion-making process, i.e., the SDMP questionnaire, was 
sent to the patient, the treating orthopaedic surgeon, 
and the physiotherapist. Patients also answered a ques-
tion about whether the chosen treatment matched their 
preferences, with answer options yes/no. All question-
naires were sent to the patient and the treating ortho-
paedic surgeon and physiotherapist, mainly using a 
secure web-based survey system (esMaker: version 
3.0 © Entergate AB) using the short message system 
(SMS) or email. In some cases, the questionnaires were 
administered on paper.

At 12  months after injury for the patients who had 
non-surgically treated ACL, or 12  months after ACL 
reconstruction (ACLR) for the patients who had sur-
gically treated ACL, the patients were sent a question-
naire including the IKDC-SKF [24, 26]. At the same 
follow-up time (12  months after injury or ACLR), 
patients answered a question about whether they would 
choose the same treatment for their knee injury if they 
had to choose again.

Analysis
The answers to the SDMP questionnaire were ana-
lysed in three categories: 1) “To a high extent”, which 
included responses “to a very high extent” and “to a 
high extent”, 2) “Neither high nor low extent” and 3) 
“To a low extent”, which included responses “to a low 
extent” and “to a very low extent”. Extra response alter-
natives, e.g. “I do not know” and “was not involved 
in the decision” or “have not seen a physiotherapist/
orthopaedic surgeon”, were excluded from the analyses, 
but are reported in Appendix 2.

An analysis of the representativeness of the study 
group was conducted by comparing the included 
patients with those who had been excluded due to all 
three parties not having answered the questionnaire 
or not having been involved in the decision-making 
process. The two groups were compared in terms 
of age, sex, and activity level before injury (Tegner 
Activity Scale score). Treatment group (non-ACLR or 
ACLR within one year after injury) was also compared 
between the groups. Group comparisons were analysed 
using the Chi-Square test, the Mann–Whitney U-test 
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and the T-test, and a p-value of ≤ 0.05 was considered 
significant.

Results
The study specific SDMP questionnaire was answered by 
205 patients. For these 205 patients, 171 orthopaedic sur-
geons’ questionnaires (21 orthopaedic surgeons) and 167 
physiotherapists’ questionnaires (60 physiotherapists) 
were answered. Since inclusion of patients was done at 
the orthopaedic clinic, all patients met the orthopaedic 
surgeons there, but were free to contact a physiotherapist 
elsewhere to begin rehabilitation, thus there were fewer 
orthopaedic surgeons included compared to physiothera-
pists. In total, 101 cases were eligible, where all three par-
ties (patient, orthopaedic surgeon and physiotherapist) 
had answered their specific questionnaire about the deci-
sion-making process.

There were no differences between the 101 patients 
who were included in the current study and the remain-
ing 174 patients from the NACOX study regarding age, 
sex or Tegner Activity Scale score before injury. However, 
there was a significantly (p = 0.03) higher proportion of 
ACLR among the included patients (63% in the whole 
NACOX cohort and 71% in the present study cohort).

Among the 101 included patients, a non-surgical treat-
ment decision was taken for 29%, and an ACLR treat-
ment decision for 71%. Five patients had a previous ACL 
injury on the contralateral knee. ACLR was performed at 
a mean of 5.2 months (SD 4.9, range 1–12) after injury. 
Among the patients where an ACLR treatment deci-
sion was taken, 7 patients reported that a new injury 
occurred before the treatment decision, that could have 

contributed to the ACLR decision. None of the new inju-
ries required surgery, but where mainly giving ways. For 3 
patients a decision for ACLR was taken, but they did not 
undergo ACLR. The reasons for this varied: one patient 
believed the knee function was good enough to decline 
surgery when it was offered, one had an incomplete ACL 
tear and for the third patient, the reason for not undergo-
ing surgery was unknown. There were 4 patients where a 
non-ACL decision was taken, that stated that they would 
have chosen ACLR if they were to choose again, asked at 
12 months after the injury. None of these 4 patients had a 
new injury before the treatment decision was taken, and 
none of them disagreed about the non-ACLR decision at 
the time of the treatment decision. Among the 7 patients 
that stated that they would not have chosen ACLR if they 
were to choose again at 12  months after surgery, none 
of them had a new injury nor stated that they disagreed 
with their treatment decision at the time it was taken.

The IKDC-SKF mean scores did not differ between the 
non-ACLR group (78, SD15) at 12  months after injury, 
and the ACLR group (77, SD17) at 12 months after ACLR. 
At the time of the treatment decision, the vast majority of 
patients reported that the chosen treatment matched their 
preferences (89% for the non-ACLR group and 96% for the 
ACLR group). At 12  months after injury or ACLR, most 
of the patients reported that they would choose the same 
treatment again (82% non-ACLR and 84% ACLR) (Table 1).

For 2 out of every 3 non-ACLR patients (67%) and 
4 out of every 5 ACLR patients (79%) were “to a high 
extent” satisfied with the information they got from the 
orthopaedic surgeon, while the vast majority were satis-
fied with the information from the physiotherapist (96% 

Table 1 Demographic and outcome data (numbers and valid percentages)

a  reported at the time when treatment decision was made
b  percentage of valid yes/no responses
c  asked at 12 months after injury or ACLR

Total cohort (n = 101) Non-surgically 
treated ACL injury 
n = 29

ACLR treatment n = 72

Sex; Men (%)/Women (%) 45 (45%)/56 (55%) 17 (59%)/12 (41%) 28 (39%)/44 (61%)

Age at injury (years); mean (SD) 24 (6) 29 (7) 24 (6)

Time from injury to treatment decision (days); mean (SD) 135 (61) 143 (60) 132 (63)

Tegner Activity Score Scale before injury; median (IQR) 7 (7) 4 (7) 8 (7)

IKCD-SKF score 12 months after injury or ACL reconstruction; mean (SD) 78 (15) n = 23 77 (17) n = 50

Did the treatment decision match the patients’ preferences?a Yes, n = 85 (94%) Yes, n = 16 (89%) Yes, n = 69 (96%)

Yes/No (%)b No, n = 5 (6%) No, n = 2 (11%) No, n = 3 (4%)

n = 90 n = 18 n = 72

Would the patient choose the same treatment again?c Yes, n = 18 (82%) Yes, n = 39 (84%)

Yes/No (%)b No, n = 4 (18%) No, n = 7 (15%)

n = 22 n = 46
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Table 2 Patients’, orthopaedic surgeons’ and physiotherapists’ views on the decision-making process. Response alternatives are: “to 
a high extent” (includes “to a very high extent” and “to a high extent”), “neither high nor low”, and “to a low extent” (includes “to a low 
extent”, and “to a very low extent”). The responder to the question is marked in bold letters

Non-ACLR n = 29 ACLR n = 72

To a high 
extent
valid n (%)

Neither high 
nor low 
extent
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

To a high 
extent valid 
n (%)

Neither high 
nor low extent 
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

Information
  To what 

extent was 
the patient 
satisfied 
with the 
information 
received 
during the 
doctor’s 
appoint-
ment?

18 (67) 7 (26) 2 (7) 27 55 (79) 12 (17) 3 (4) 70

  To what 
extent did 
the ortho-
paedic sur-
geon think 
the patient 
understood/
took in the 
information 
given about 
the choice 
of treat-
ment?

27 (97) 1 (3) 0 29 63 (96) 2 (3) 1 (1) 66

  To what 
extent was 
the patient 
satisfied 
with the 
information 
received 
about the 
knee injury 
from the 
physiothera-
pist?

26 (96) 1 (4) 0 27 65 (97) 2 (3) 0 67

  To what 
extent did 
the physi-
otherapist 
think the 
patient 
understood/
took in the 
information 
given about 
the choice 
of treat-
ment?

22 (88) 3 (12) 0 25 60 (90) 6 (9) 1 (2) 67
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Table 2 (continued)

Non-ACLR n = 29 ACLR n = 72

To a high 
extent
valid n (%)

Neither high 
nor low 
extent
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

To a high 
extent valid 
n (%)

Neither high 
nor low extent 
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

Being heard
  To what 

extent did 
the patient 
feel he/
she was 
given the 
opportunity 
to explain 
what was 
important in 
the meeting 
with the 
orthopaedic 
surgeon?

18 (75) 3 (13) 3 (13) 24 61 (90) 5 (7) 2 (3) 68

  To what 
extent did 
the patient 
feel the 
orthopaedic 
surgeon 
understood 
what was 
important to 
him/her?

21 (78) 3 (11) 3 (11) 27 66 (94) 1 (1) 3 (4) 70

  To what 
extent did 
the ortho-
paedic sur-
geon think 
he/she took 
into consid-
eration what 
was impor-
tant for 
the patient 
when decid-
ing on the 
treatment?

28 (100) 0 0 28 68 (99) 1 (1) 0 69

  To what 
extent did 
the patient 
feel he/she 
was able 
to let the 
physiothera-
pist know 
what was 
important to 
him/her?

25 (93) 1 (4) 1 (4) 27 58 (97) 2 (3) 0 60

  To what 
extent did 
the patient 
feel the 
physi-
otherapist 
understood 
what was 
important to 
him/her?

27 (100) 0 0 27 59 (98) 1 (2) 0 60
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Table 2 (continued)

Non-ACLR n = 29 ACLR n = 72

To a high 
extent
valid n (%)

Neither high 
nor low 
extent
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

To a high 
extent valid 
n (%)

Neither high 
nor low extent 
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

  To what 
extent did 
the physi-
otherapist 
think he/she 
took into 
consid-
eration what 
was impor-
tant for 
the patient 
when decid-
ing on their 
treatment?

19 (79) 5 (21) 0 24 60 (91) 6 (9) 0 66

Involvement
  To what 

extent did 
the patient 
feel involved 
in the deci-
sion about 
treatment?

16 (67) 5 (21) 3 (13) 24 68 (97) 1 (1) 1 (1) 70

  To what 
extent 
did the 
orthopae-
dic surgeon 
think the 
patient felt 
involved in 
the decision 
about treat-
ment?

26 (100) 0 0 26 68 (99) 1 (1) 0 69

  To what 
extent did 
the physi-
otherapist 
think the 
patient felt 
involved in 
the decision 
about treat-
ment?

20 (77) 5 (19) 1 (4) 26 61 (94) 4 (6) 0 65

Agreement
  To what 

extent did 
the patient 
and the 
orthopaedic 
surgeon 
agree on 
the decision 
made about 
treatment?

18 (78) 4 (17) 1 (4) 23 58 (87) 7 (10) 2 (3) 67
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Table 2 (continued)

Non-ACLR n = 29 ACLR n = 72

To a high 
extent
valid n (%)

Neither high 
nor low 
extent
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

To a high 
extent valid 
n (%)

Neither high 
nor low extent 
valid n (%)

To a low 
extent valid 
n (%)

n total valid 
responses a

  To what 
extent 
were the 
orthopae-
dic surgeon 
and the 
patient in 
agreement 
about the 
treatment 
that was 
decided?

27 (93) 2 (7) 0 29 69 (97) 1 (1) 1 (1) 71

  To what 
extent did 
the patient 
and the 
physi-
otherapist 
agree on 
the decision 
made about 
treatment?

17 (81) 4 (19) 0 21 48 (87) 7 (13) 0 55

  To what 
extent were 
the physi-
otherapist 
and the 
patient in 
agreement 
about the 
treatment 
that was 
decided?

16 (62) 10 (38) 0 26 47 (73) 13 (20) 4 (6) 64

  To what 
extent were 
the ortho-
paedic sur-
geon and 
the assigned 
physi-
otherapist in 
agreement 
about the 
treatment 
that was 
decided?

12 (80) 3 (20) 0 15 38 (80) 9 (19) 0 47

  To what 
extent were 
the physi-
otherapist 
and the 
assigned 
orthopaedic 
surgeon in 
agreement 
about the 
treatment 
that was 
decided?

11 (58) 8 (42) 0 19 31 (66) 11 (23) 5 (10) 47

a Responses were given on a Likert scale from “to a low extent” to “to a very high extent”. The rates for other responses (e.g. “I do not know” or “physiotherapist/
orthopaedic surgeon was not included in the decision”) are accounted for in Appendix 2
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and 97%, respectively, reported “to a high extent”). The 
majority of both the orthopaedic surgeons (97% and 96%) 
and the physiotherapists (88% and 90%) rated “to a high 
extent”, that they believed that the patient had under-
stood the information that was given (Table 2).

On the topic of being heard, 75% of non-ACLR and 
90% of ACLR patients rated that they had the opportunity 
to explain to the orthopaedic surgeon what was impor-
tant to them “to a high extent”. Corresponding numbers 
for the patients having the opportunity to explain to the 
physiotherapists were 93% and 97%, respectively. The 
patients’ rating of whether the orthopaedic surgeons had 
understood what was important to them showed that 
78% and 94%, respectively, rated it as “to a high extent”, 
with the corresponding numbers for physiotherapists 
being 100% and 98%, respectively. All orthopaedic sur-
geons (100% and 99%) rated that they considered the 
patient’s wishes regarding the choice of treatment “to a 
high extent”, with corresponding numbers for physiother-
apists being 79% and 91%, respectively (Table 2).

Most patients felt involved in the treatment decision pro-
cess, although fewer patients with a decision for non-ACLR 
(67%) rated being involved “to a high extent”, compared to 
the ACLR group (97%). Most orthopaedic surgeons rated 
“to a high extent” the patients’ involvement (100 and 99%, 
respectively), while slightly fewer of the physiotherapists 
rated the patients’ being involved “to a high extent” for the 
non-ACLR group (77% and 94%, respectively) (Table 2).

With regards to the agreement between the three parties 
in the treatment decision (patient, orthopaedic surgeon, 
physiotherapist), fewer patients in the non-ACLR group 
reported agreement “to a high extent” (78% reported high 
agreement with the orthopaedic surgeon and 81% with 
the physiotherapist), compared to patients in the ACLR 
group (87% reported high agreement with the orthopae-
dic surgeon and 87% with the physiotherapist). Fewer 
physiotherapists (58% in the non-ACLR group and 66% in 
the ACLR group) reported agreement with the orthopae-
dic surgeon “to a high extent”, compared to the orthopae-
dic surgeons’ (80% in both non-ACLR and ACLR group) 
reports about agreement with physiotherapists.

Discussion and conclusion
Discussion
The present study, according to the authors’ knowledge, 
is unique of its kind. It aims to investigate and present 
three perspectives on the treatment decision-making 
process after an ACL injury, those of patients and their 
orthopaedic surgeons and physiotherapists. The results 
show that, in general, patients and caregivers seem to 
consider that patients’ needs to be informed, heard and 
involved and to agree on the decision during the treat-
ment process are fulfilled to a high extent. Fewer patients 

in the non-ACLR decision group gave a high rating for 
their contact with the orthopaedic surgeon compared to 
the ACLR group. Orthopaedic surgeons rated generally 
highly in all categories.

In total, more than two thirds of orthopaedic surgeons 
and physiotherapists gave high ratings for the questions 
about information and about being heard. Most patients in 
the ACLR group gave high ratings to these questions; how-
ever, about one patient in every three in the non-ACLR 
group, compared to one patient in every five in the ACLR 
group, were less content with the information. The same 
tendency was found in the questions about patients’ involve-
ment, where fewer patients in the non-ACLR decision group 
(67%) gave high ratings compared to the ACLR group (97%). 
These results indicate that, when a treatment decision-mak-
ing process results in ACLR as treatment, more patients 
perceive that they have been heard and involved than when 
a non-ACLR treatment decision is taken.

Concerning decisions on the choice of treatment, 78% 
of the non-ACLR group and 87% of the ACLR group 
agreed with the orthopaedic surgeon about the treatment. 
This result is somewhat surprising, since all treatments 
require agreement between all the parties involved before 
they can commence. Overall, more orthopaedic surgeons 
rated these questions more highly than the patients.

In terms of the caregivers’ rating of patient involve-
ment, 100% of orthopaedic surgeons thought patients 
were involved “to a very high extent”. It has previously 
been suggested that a non-surgical treatment decision 
taken by an orthopaedic surgeon is related to greater 
experience and a less macho attitude towards surgery 
[27], yet the present results show that patients and ortho-
paedic surgeons seem to have different opinions about 
the decision-making process, in terms of patient involve-
ment. Orthopaedic surgeons are in general willing to 
be involved in a shared decision-making process [28], 
although it is a barrier that they are concerned that it is 
more time consuming [29]. Research shows that both 
healthcare personnel and patients prefer a SDM manage-
ment [30], and when they are provided with information 
about the injury and treatment options, patients are more 
likely to be involved in their healthcare decisions [31]. 
A treatment decision-making process where SDM and 
patient involvement is practised is extremely important 
in order to strive for and improve patient-centred care 
[32]. This, in light of the results from the present study, 
emphasises the importance of putting extra effort into 
the non-ACLR treatment decision-making process, to 
enhance patient involvement.

The majority of patients in the ACLR group stated that 
the treatment decision matched their preferences, but 
there were more missing data in the non-ACLR group 
(n = 11, 37%), and therefore uncertainty as to whether 
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the non-ACLR decision was the preferred treatment. 
One year after ACLR, seven patients reported that they 
would not choose ACLR again if they had to make a 
new treatment choice. A surgical treatment cannot be 
undone and that can be a reason for giving the patient 
some time to consider the treatment options and allow 
for an appropriate share of decision-making. The IKDC-
SKF scores show that the patients seem to have accept-
able symptoms, function and sports activity level [25] 
at twelve months after injury for non-ACLR and twelve 
months after surgery for ACLR, which indicates that the 
results of the treatments were successful.

Compared to physiotherapists’ ratings, more of the 
orthopaedic surgeons rated positively that patients under-
stood the information they had been given and that they 
took the patient’s wishes into consideration, as well as that 
the patient felt involved in the decision. On the other hand, 
a greater proportion of patients gave high ratings to the 
information given, and the questions about being heard in 
the meeting with their physiotherapist, compared to the 
meeting with their orthopaedic surgeon. This indicates that 
there is a discrepancy between how patients and caregiv-
ers experience these meeting(s) and the process of treat-
ment decision-making. A potential difference in patients’ 
experience is that a structured rehabilitation might include 
several meetings between the patient and physiotherapist, 
while an orthopaedic surgeon only meets the patient once 
or a few times. Lack of time and concern about interference 
with workflow are factors that have been shown to be bar-
riers for practising SDM in orthopaedic clinics, although 
a meeting where the conversation is based on an SDM 
approach might not be more time consuming [29].

Orthopaedic surgeons and physiotherapists gave high 
ratings to the statement that they agreed about the choice 
of treatment, but this was done by fewer physiotherapists 
(58–66%) than orthopaedic surgeons (80%). However, 
there was a high number of responses stating that the 
physiotherapist or orthopaedic surgeon was not involved 
in the decision. Previous research has shown that the 
orthopaedic surgeon might not always be involved in a 
non-ACLR decision [8], and perhaps a physiotherapist is 
not always involved when an early decision for ACLR is 
taken. In contrast, orthopaedic surgeons and physiothera-
pists do state that they rate the importance of each other’s 
assessments highly [6]. Since it is proposed that a struc-
tured rehabilitation should be initiated in most situations 
before the treatment decision is made [5], it is likely that 
the physiotherapist will have had repeated contact with 
the patient before the treatment decision takes place. The 
physiotherapist will therefore have had the opportunity 
to discuss the preferred treatment and expectations with 
the patient. Our results show that there might be room 
for improvement in the interprofessional communication 

between physiotherapists and orthopaedic surgeons. 
Panesar et al. [33] found that the causes of adverse events 
in an orthopaedic setting are often related to poor team-
work and poor communication, which emphasises the 
importance of interprofessional communication.

The choice of surgical treatment after an ACL injury is 
an elective surgery with a possible quality-of-life enhanc-
ing result, rather than a treatment for a life-threatening 
situation or condition. In such situations, many fac-
tors might affect patients’ preferences and expectations, 
depending on the state of the diagnosis and patient char-
acteristics [34]. Discussions of preoperative expectations, 
as well as postoperative reality, is suggested to be an 
important part of clinical care [35]. The results of the pre-
sent study show that the majority of patients with an ACL 
injury were satisfied with the information they received 
from both their orthopaedic surgeon and their physi-
otherapist. Most patients also experienced that they were 
given the opportunity to explain what was important to 
them, and that the healthcare professionals listened. How-
ever, fewer patients with a non-ACLR treatment decision 
seem to have felt that they were involved in the decision 
to choose treatment. This calls for action to understand 
what patients need during the decision-making process in 
order to experience involvement and how healthcare per-
sonnel can enhance patient involvement.

There are some limitations to this study. Since healthcare 
systems might be structured differently in different parts 
of the world, the results may not be applicable everywhere, 
but they are probably valid in Scandinavian settings. How-
ever, there should be efforts made to enhance an SDM 
process during treatment decisions in every healthcare 
encounter, thus the discussion should be brought into the 
light regardless of the healthcare structure.

The SDMP questionnaire developed for this study 
was based on litteratur on SDM och inspired by the col-
laboRATE framework. To address the specific treatment 
decision situation, and all parties involved, no existing ques-
tionnaire was adequate to authors knowledge, but new ques-
tions needed to be developed. The SDMP was tested for face 
validity by healthcare professionals. More test of validity and 
reliability could have provided more explicit indications of 
the fit of the questionnaire, in the specific population and to 
the research questions. One of the questions in the SDMP 
differ slightly between the health care personnel question-
naire and the patient questionnaire. It was adapted to get 
more accurate information from each party, it concerns. 
The question about whether the healthcare personnel took 
patient’s wishes into consideration in their decision on treat-
ment, was in the patient questionnaire represented by two 
questions: if they were able to let the personnel know what 
was important to them and if the personnel understood 
what was important to them. A direct mirroring of the 
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questions to the patient (i.e., asking the healthcare personnel 
if they allowed the patient to explain what was important 
and if they listened to the patient) was considered not to 
give as much information about the interaction between the 
three parties; therefore, the question about taking patient’s 
wishes into consideration was chosen.

The patients in the present study had all suffered an ACL 
injury, but the inclusion criteria also allowed for associated 
injuries, as well as a previous ACL injury to the other knee. 
This allows for greater heterogeneity in the study popu-
lation, with greater variation in the patients’ preunder-
standing of the situation that they bring into the meeting. 
However, it also reflects the clinical reality, as associated 
injuries and previous ACL injuries to the other knee are 
common among ACL injured patients. The analyses show 
no differences in age, sex and activity levels before injury 
between the selected group of patients in the NACOX 
study who fulfilled the inclusion criteria for the current 
analyses compared to the patients who were excluded. This 
indicates that the participants in the present study can be 
considered representative regarding these aspects. The 
slightly higher proportion of ACLR in the selected group 
for the current analyses may be due to the fact that some-
times one or more of the parties, especially the orthopae-
dic surgeon, are not part of a non-surgical treatment.

This study is an explorative descriptive study, and the 
results are presented as differences in fixed numbers, not 
statistical differences. A larger study population could 
provide the opportunity to conduct other statistical analy-
ses and examine statistical differences to a greater extent.

The quantitative approach that was used allows quan-
tification of the data and the possibility to draw con-
clusions about the population with ACL injuries. A 
qualitative approach, however, would have given a 
deeper understanding of how patients, orthopaedic sur-
geons and physiotherapists experience the treatment 
decision-making process, and could form a future com-
plement to the results gathered in the present study.

Conclusion
Regardless of treatment, most patients and caregivers 
consider that patients’ needs to be informed, heard and 
involved and to agree of the decision about the treatment 
process are fulfilled to a great extent. However, patients 
for whom a non-ACLR decision is made experience being 
involved in the treatment decision to a lower extent.

Practice implications
The non-ACLR treatment decision process should be 
clarified further, especially from the patient involvement 
perspective.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12891- 022- 05745-4.

Additional file 1. 

Additional file 2. 

Acknowledgements
This study is a part of the NACOX-cohort, a project investigating the natural 
corollaries and recovery after acute ACL injury. We would like to thank all 
collaborators in the NACOX study and Henkrik Hedevik for his contribution to 
data management. We gratefully acknowledge all participating patients and 
clinicians reporting data to the study. The NACOX-cohort study is supported 
by the Swedish Research Council, the Swedish Research Council for Sport 
Science, the Medical Research Council of Southeast, and ALF Grants Region 
Östergötland. The funding sources had no involvement in design, collection, 
analysis and interpretation, writing och decision for submission. All authors 
read and approved the final manuscript.

Authors’ contributions
All authors have contributed to the development of the study plan, the 
methodology of the study and the study specific questionnaires. HTG and JK 
have collected data and contributed to data analysis. First author (HTG) has 
written the original draft of the manuscript, and all authors have contributed 
to manuscript revisions and editing. JK have acquired the grants for the study. 
All authors have given approval for the manuscript to be published and 
agree to be accountable for all aspects of the work in ensuring that questions 
related to the accuracy or integrity of any part of the work are appropriately 
investigated and resolved.

Funding
Open access funding provided by Linköping University. The NACOX-cohort 
study is supported by the Swedish Research Council, the Swedish Research 
Council for Sport Science, the Medical Research Council of Southeast, and ALF 
Grants Region Östergötland.

Availability of data and materials
All data and materials are available and can be retrieved via contact with cor-
responding author.

Declarations

Ethics approval and consent to participate
Ethical approval was granted by Ethical Review Board in Linkoping, Sweden, 
Dnr: 2016/44/31, 2018/123–32. All participants in the study have retrieved 
study information and signed an informed consent to participate. All methods 
were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
All participants report no competing interests.

Author details
1 Unit of Physiotherapy, Department of Health, Medicine and Caring Sci-
ences, Linköping University, Linkoping, Sweden. 2 Division of Physiotherapy, 
Department of Activity and Health, Linköping University, Linkoping, Sweden. 
3 Department of Health, Medicine and Caring Sciences, Unit of Health Care 
Analysis and National Centre for Priorities in Health, Linköping University, 
Linkoping, Sweden. 4 Center for Medical Image Science and Visualization 
(CMIV), Department of Health, Medicine and Caring Sciences, Linköping Uni-
versity, Linkoping, Sweden. 5 Stockholm Sports Trauma Research Center, Dept 
of Molecular Medicine & Surgery, Karolinska Institute, Stockholm, Sweden. 

Received: 8 March 2022   Accepted: 3 August 2022

https://doi.org/10.1186/s12891-022-05745-4
https://doi.org/10.1186/s12891-022-05745-4


Page 12 of 12Grevnerts et al. BMC Musculoskeletal Disorders          (2022) 23:782 

References
 1. Meuffels DE, Poldervaart MT, Diercks RL, Fievez AW, Patt TW, Hart CP, Ham-

macher ER, Meer F, Goedhart EA, Lenssen AF, et al. Guideline on anterior 
cruciate ligament injury. Acta Orthop. 2012;83(4):379–86.

 2. Beaufils P, Hulet C, Dhenain M, Nizard R, Nourissat G, Pujol N. Clinical 
practice guidelines for the management of meniscal lesions and isolated 
lesions of the anterior cruciate ligament of the knee in adults. Orthopae-
dics & traumatology, surgery & research : OTSR. 2009;95(6):437–42.

 3. Marx RG, Jones EC, Angel M, Wickiewicz TL, Warren RF. Beliefs and atti-
tudes of members of the American Academy of Orthopaedic Surgeons 
regarding the treatment of anterior cruciate ligament injury. Arthroscopy. 
2003;19(7):762–70.

 4. Shea KG, Carey JL, Richmond J, Sandmeier R, Pitts RT, Polousky JD, Chu C, 
Shultz SJ, Ellen M, Smith A, et al. The American Academy of Orthopaedic 
Surgeons evidence-based guideline on management of anterior cruciate 
ligament injuries. J Bone Joint Surg Am. 2015;97(8):672–4.

 5. Diermeier T, Rothrauff BB, Engebretsen L, Lynch AD, Ayeni OR, 
Paterno MV, Xerogeanes JW, Fu FH, Karlsson J, Musahl V, et al. Treat-
ment after anterior cruciate ligament injury: Panther Symposium ACL 
Treatment Consensus Group. Knee Surg Sports Traumatol Arthrosc. 
2020;28(8):2390–402.

 6. Grevnerts HT, Faltstrom A, Sonesson S, Gauffin H, Carlfjord S, Kvist J. 
Activity demands and instability are the most important factors for rec-
ommending to treat ACL injuries with reconstruction. Knee Surg Sports 
Traumatol Arthrosc. 2018;26(8):2401–9.

 7. Grevnerts HT, Kvist J, Fältström A, Sonesson S. Patients focus on perfor-
manceof physical activity, knee stability and advice from clinicians when 
makingdecisions concerning the treatment of their anterior cruciate 
ligament injury. Int J Sports Phys Ther. 2020;15(3):441–50.

 8. Grevnerts HT, Sonesson S, Gauffin H, Ardern CL, Stålman A, Kvist J. 
Decision Making for Treatment After ACL Injury From an Orthopaedic 
Surgeon and Patient Perspective: Results From the NACOX Study. Orthop 
J Sports Med. 2021;9(4):23259671211005090.

 9. Frobell RB, Roos HP, Roos EM, Roemer FW, Ranstam J, Lohmander LS. 
Treatment for acute anterior cruciate ligament tear: five year outcome of 
randomised trial. Br J Sports Med. 2015;49(10):700.

 10. Reijman M, Eggerding V, van Es E, van Arkel E, van den Brand I, van Linge 
J, Zijl J, Waarsing E, Bierma-Zeinstra S, Meuffels D. Early surgical recon-
struction versus rehabilitation with elective delayed reconstruction for 
patients with anterior cruciate ligament rupture: COMPARE randomised 
controlled trial. BMJ. 2021;372: n375.

 11. Grindem H, Eitzen I, Engebretsen L, Snyder-Mackler L, Risberg MA. 
Nonsurgical or Surgical Treatment of ACL Injuries: Knee Function, Sports 
Participation, and Knee Reinjury: The Delaware-Oslo ACL Cohort Study. 
The Journal of bone and joint surgery American. 2014;96(15):1233–41.

 12. von Essen C, Eriksson K, Barenius B. Acute ACL reconstruction shows 
superior clinical results and can be performed safely without an 
increased risk of developing arthrofibrosis. Knee Surg Sports Traumatol 
Arthrosc. 2020;28(7):2036–43.

 13. Faltstrom A, Hagglund M, Kvist J. Functional Performance Among Active 
Female Soccer Players After Unilateral Primary Anterior Cruciate Ligament 
Reconstruction Compared With Knee-Healthy Controls. Am J Sports Med. 
2017;45(2):377–85.

 14. Eitzen I, Moksnes H, Snyder-Mackler L, Risberg MA. A progressive 5-week 
exercise therapy program leads to significant improvement in knee 
function early after anterior cruciate ligament injury. J Orthop Sports Phys 
Ther. 2010;40(11):705–21.

 15. Ardern CL, Grindem H, Ekas GR, Seil R, McNamee M. Applying ethical 
standards to guide shared decision-making with youth athletes. Br J 
Sports Med. 2018;52(20):1289–90.

 16. Beers E, Lee Nilsen M, Johnson JT. The Role of Patients: Shared Decision-
Making. Otolaryngol Clin North Am. 2017;50(4):689–708.

 17. Hopwood M. The Shared Decision-Making Process in the Pharmacologi-
cal Management of Depression. Patient. 2020;13(1):23–30.

 18. Politi MC, Lewis CL, Frosch DL. Supporting shared decisions when clinical 
evidence is low. Med Care Res Rev. 2013;70(1 Suppl):113s–28s.

 19. Thorstensson CA, Lohmander LS, Frobell RB, Roos EM, Gooberman-Hill 
R. Choosing surgery: patients’ preferences within a trial of treatments for 
anterior cruciate ligament injury. A qualitative study BMC musculoskeletal 
disorders. 2009;10:100.

 20. Swirtun LR, Eriksson K, Renstrom P. Who chooses anterior cruciate liga-
ment reconstruction and why? A 2-year prospective study. Scand J Med 
Sci Sports. 2006;16(6):441–6.

 21. Kvist J, Gauffin H, Tigerstrand Grevnerts H, Ardern C, Hagglund M, Stal-
man A, Frobell R. Natural corollaries and recovery after acute ACL injury: 
the NACOX cohort study protocol. BMJ Open. 2018;8(6): e020543.

 22. Nordenvall R, Marcano AI, Adami J, Palme M, Mattila VM, Bahmanyar S, 
Fellander-Tsai L. The Effect of Socioeconomic Status on the Choice of 
Treatment for Patients With Cruciate Ligament Injuries in the Knee: A 
Population-Based Cohort Study. Am J Sports Med. 2017;45(3):535–40.

 23. Elwyn G, Barr PJ, Grande SW, Thompson R, Walsh T, Ozanne EM. 
Developing CollaboRATE: a fast and frugal patient-reported measure 
of shared decision making in clinical encounters. Patient Educ Couns. 
2013;93(1):102–7.

 24. Tigerstrand Grevnerts H, Gravare Silbernagel K, Sonesson S, Ardern C, 
Osterberg A, Gauffin H, Kvist J. Translation and testing of measurement 
properties of the Swedish version of the IKDC subjective knee form. 
Scand J Med Sci Sports. 2017;27(5):554–62.

 25. Muller B, Yabroudi MA, Lynch A, Lai CL, van Dijk CN, Fu FH, Irrgang JJ. 
Defining Thresholds for the Patient Acceptable Symptom State for the 
IKDC Subjective Knee Form and KOOS for Patients Who Underwent ACL 
Reconstruction. Am J Sports Med. 2016;44(11):2820–6.

 26. Irrgang JJ, Anderson AF, Boland AL, Harner CD, Kurosaka M, Neyret P, Rich-
mond JC, Shelborne KD. Development and validation of the international 
knee documentation committee subjective knee form. Am J Sports Med. 
2001;29(5):600–13.

 27. Meunier A, Posadzy K, Tinghög G, Aspenberg P. Risk preferences and 
attitudes to surgery in decision making. Acta Orthop. 2017;88(5):466–71.

 28. Bossen JKJ, van der Weijden T, Driessen EW, Heyligers IC. Experienced 
barriers in shared decision-making behaviour of orthopaedic surgery 
residents compared with orthopaedic surgeons. Musculoskeletal Care. 
2019;17(2):198–205.

 29. Braddock C 3rd, Hudak PL, Feldman JJ, Bereknyei S, Frankel RM, Levinson 
W. “Surgery is certainly one good option”: quality and time-efficiency 
of informed decision-making in surgery. The Journal of bone and joint 
surgery American. 2008;90(9):1830–8.

 30. Shinkunas LA, Klipowicz CJ, Carlisle EM. Shared decision making in 
surgery: a scoping review of patient and surgeon preferences. BMC Med 
Inform Decis Mak. 2020;20(1):190.

 31. Epstein RM, Alper BS, Quill TE. Communicating evidence for participatory 
decision making. JAMA. 2004;291(19):2359–66.

 32. Klifto K, Klifto C, Slover J. Current concepts of shared decision making in 
orthopedic surgery. Curr Rev Musculoskelet Med. 2017;10(2):253–7.

 33. Panesar SS, Carson-Stevens A, Mann BS, Bhandari M, Madhok R. Mortality 
as an indicator of patient safety in orthopaedics: lessons from qualita-
tive analysis of a database of medical errors. BMC Musculoskelet Disord. 
2012;13:93.

 34. Mancuso CA, Sculco TP, Wickiewicz TL, Jones EC, Robbins L, Warren RF, 
Williams-Russo P. Patients’ expectations of knee surgery. The Journal of 
bone and joint surgery American. 2001;83(7):1005–12.

 35. Rosenberger PH, Jokl P, Cameron A, Ickovics JR. Shared decision making, 
preoperative expectations, and postoperative reality: differences in 
physician and patient predictions and ratings of knee surgery outcomes. 
Arthroscopy. 2005;21(5):562–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Treatment decision-making process after an anterior cruciate ligament injury: patients’, orthopaedic surgeons’ and physiotherapists’ perspectives
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusion and practice implications: 

	Introduction
	Methods
	Participants and settings
	Questionnaires
	Procedure
	Analysis

	Results
	Discussion and conclusion
	Discussion

	Conclusion
	Practice implications

	Acknowledgements
	References


