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Abstract

Introduction: Anterior cruciate ligament (ACL) injuries have significant
impact on patients. Knee function and return to sport post injury is well
evidenced however personal financial impact and duration of time off work
is less well known. This study evaluates the perceived socioeconomic
impact to the patient following ACL injury treated with ACL reconstruction
(ACLR).

Method: A retrospective case report of 92 patients who had ACLR
between September 2014 and December 2022. Operative techniques
included bone-patella tendon-bone graft, hamstring graft and quadriceps
graft. Patients were contacted retrospectively via telephone and answered
a standardised questionnaire. The primary outcome was socioeconomic
impact of ACL injury. Secondary outcomes included: mean time off work,
sick leave taken and return to sport.

Results: Patients took an average of 9 weeks off work (0-52 weeks), with
48% taking sick leave from work. Financial losses from work averaged
£3581 (£300-£10,000). Furthermore, there was an average additional
personal cost of £796 (£100-£3500) secondary to their injury. This was
common for alternative travel arrangements. 90% of patients were able to
return to playing some form of sport, taking an average of 56 weeks (8-208
weeks). 40% of participants returned at a reduced level and 25% returned
at their preinjury level.

Discussion: Patient reported data on time away from work and personal
financial loss following an ACL injury is scarce. This study provides key
information that can inform surgeons when consulting patients on ACLR.
Further studies are required to compare non operative and operative

treatment modalities and their socioeconomic impact.
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Introduction

Anterior cruciate ligament (ACL) injury is a common injury and can
have significant impact on patients. 6664 ACL reconstructions (ACLR) are
undertaken annually in the UK [1] and 69 per 100,000 people were affected
in the United States between 1990 and 2010 [2]. Therefore, having a strong
understanding of the impact on patients is a key element of treating ACL
injuries for all orthopaedic clinicians. This study evaluates the perceived
socioeconomic impact to the patient following ACL injury treated with
ACLR.

There is limited literature that describes the financial impact to the patient
directly, however the financial impact on society has been better researched.
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Mather et al. [3] reported that acute ACLR was both more cost
effective for society and resulted in better quality-adjusted life
years gained. In an earlier study Mather et al reported mean
lifetime cost to society of ACLR to be $38,121, whereas
rehabilitation was $88,538 [4]. The amount of sick leave
taken following ACL injury has been evaluated by Arimaa et
al. [5] who reported a mean of 65 days from reconstruction
to returning to work. Additionally, 99% of patients returned
to work within 1 year from operation date. Key contributors
to delayed return to work were identified as age >40, manual
labour and preoperative absences [5]. Similarly, in Sweden,
one study found ACL injury resulted in 56.9 and 88.5 sick
leave days in acute reconstruction and delayed reconstruction
respectively. However, the result for delayed reconstruction
included the time whilst awaiting surgery, reported as 23 days
on average. Von et al concluded that acute ACLR reduced
indirect costs to society and patients with regards sick leave
and lost wages [6].

The return to sport following ACL injuries is discussed by
Ardern et al. [7] in a systematic review and meta-analysis of
articles from April 2010 to November 2013. They found that
81% of 4837 participants were able to return to some form
of sport, 65% of 2663 participants were able to return to the
same pre injury level and 55% of 1330 individuals were able
to return to playing their competitive level of sport [7]. These
results were similarly matched to an earlier study, which
demonstrated an 82% return to some level of sport, 63%
return to pre injury level and 44% returning to competitive
sport. It was found that factors outside of simply operative
success affected the return to sport rates, for example fear of
reinjury was cited as the most common reason for failure to
return to sport by participants [8].

There are significant numbers of functional scoring
systems used to assess outcomes following operative
management on the knee. It is becoming more common to
use patient rather than clinician assessments to gauge patient
satisfaction [9]. With over 50 different scoring systems
available it can be difficult to select appropriately. Johnson
and Smith highlighted that few of these have been properly
validated. However, they suggested Lysholm II knee scoring
scale and Tegner activity score should be used in the follow
up of patients, with International Knee Documentation
Committee (IKDC) being preferable to Knee injury and
osteoarthritis outcome score (KOOS) [10].

This study sets itself apart by assessing the perceived
financial impact to the patient of ACL injury whilst
additionally evaluating the length of sick leave required and
the return to sporting activity.

Methods

A retrospective case report of 92 patients who had ACLR
performed by Orthopaedic Surgeons working at Salford
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Royal Hospital between September 2014 and December
2022. Operative techniques included bone-patella tendon-
bone graft, hamstring graft and quadriceps graft. The primary
outcome was the socioeconomic impact of ACL injury, with
secondary outcomes including, mean time off work, sick
leave taken and return to sport.

A total of 279 patients were identified from operation
coding searches. Initially each patient was contacted via letter
with the study questionnaire (appendix 1). There were very
limited responses to this, therefore patients were contacted
via telephone, with a maximum of 3 attempts, and the
questionnaire was asked verbally. A total of 92 patients are
included in the final data collection. The remainder did not
wish to answer the questionnaire, were unable to be contacted
or had incorrect contact information on the hospital system.

The questionnaire focused on two main topics. Firstly,
the impact on work and finances, including time off work,
whether this was taken as paid or sick leave, the financial
losses incurred due to time off work and if any personal costs
associated with their injury were incurred, such as additional
equipment or physiotherapy not provided by the NHS.
Secondly, sport and exercise ability, including; pre injury
main form of exercise, the level to which they participated
pre injury, length of time taken off after injury, if they were
able to return to sport and if so, to what level. A final question
was asked to determine if patients had any current issues
following reconstruction.

The results were collected anonymously using an excel
datasheet and analysed to produce the results as below.
Pearson correlation was used to analyse the impact of age and
time from injury to surgery on four of the outcomes; length
of time off work, financial losses from work, further personal
costs and time to return to sport.

Results

Of the 92 individuals 63 were male and 29 were female.
Average age at operation was 29.9 years (range 16-63). 62
reported full time jobs, 10 were self-employed, 12 were
students, 7 were unemployed and 1 participant had retired
at the time of injury. The most commonly played sport was
football (n=45), followed by running (n=14) and gym users
(n=9). 4 patients stated they did no regular exercise. 67
patients played their sport as a hobby or at an amateur level,
4 were professional, 9 semi-professional, 3 were playing at
a regional level and 5 were playing at school or university.

Average time out of work was 9 weeks (range 0-52),
with 48% taking sick leave during this period off work.
Following their ACL injury and reconstruction 30 patients
reported financial losses from work, at an average of £3581
(£300-£10,000). Furthermore, 28 patients reported additional
personal costs following injury at an average of £796
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(£100-£3500). These costs were commonly for alternative
travel arrangements to and from work and appointments,
additional equipment required at home and additional private
physiotherapy that was not provided as part of their NHS
treatment.

Following ACLR the average time to return to sport
was 56.7 weeks (8-208). 4 participants played no regular
sport. Of the remaining 88, only 22 participants (25%) were
able to return at the same level post injury. 40 participants
(45%) reported a reduced level of sporting ability, 9 (10%)
participants stated they had to change sport and 9 (10%) were
unable to return to any sport. Furthermore, patients were
asked about current ongoing issues during the questionnaire.
The most common themes were pain on exercise (n=14),
general pain (n=18), feeling of instability (n=12), giving way
(n=7) and crepitus (n=7).

Pearson correlation analysis found a statistically
significant strong positive correlation between time from
injury to surgery and financial losses reported, r(9) = .608,

Financial losses following injury
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Figure 1: Scatter graph comparing weeks from injury to operation
with financial losses, demonstrating a significant positive correlation.
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Figure 2: Scatter graph comparing age with time out of work in
weeks, demonstrating a small negative, non-significant correlation.
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p = .047 (Figure 1). A small negative correlation was found
between age and time out of work, with a near significant
p value, 1(69) = .021, p=.093, and can be seen in Figure 2.
Further Pearson correlation analysis did not produce any
statistically significant results.

Discussion

These results demonstrate the extensive impact that
an ACL injury has on patients. Time away from work,
averaging 63 days in this study further supports the findings
by Arimaa et al. [5] and Von et al. [6]. Additionally, ability
to return to sport was similar to that reported by Arden et al.
[8] with 90% in comparison to 82% returning to some form
of sport following ACLR [8]. Pearson correlation analysis
demonstrated a significant relationship between longer time
from injury to operation and increased financial losses for
the patient. In this analysis 11 participants were included,
those who were unable to report their date of injury and
financial losses incurred were removed from this analysis.
These results would suggest that earlier surgical intervention
is likely to benefit patients from a socioeconomic viewpoint.
Interestingly, a recent meta-analysis including over 2000
patients found no significant difference between acute and
delayed reconstruction with regards functional outcome,
range of movement deficits, weakness, failure and reoperation
rates, complications, stiffness, muscle strength and laxity
[11]. This would suggest further, larger study analysis should
be completed to analyse the financial impact on patients and
whether this may advocate for earlier repair in certain patient
groups.

This paper highlights the financial cost of the injury to
the patient themselves, not just physical recovery and length
of time away from sport and exercise. It is clear from time
off work, sick leave, financial losses and additional costs
associated with the injury that the impact of ACL injury is
far greater than simply physical. Importantly, in 3 cases the
injury ended the individuals career, forcing a career change.

This study does have certain limitations. Firstly, by nature
of a retrospective questionnaire there may be inaccuracies in
the recall by the included patients. A potentially protracted
period of time from injury to answering the questionnaire
further impacts this. Secondly, the answers to the
questionnaire itself are subjective to the patients perspective
on their recovery, this increases the risk of bias dependent
on their post-operative experience. For future similar studies
objective scoring tools could be used in addition to assess the
recovery.

Conclusion

This study can be utilised to provide further information
to patients regarding the recovery period following ACLR.
On average, patients required 9 weeks of sick leave, with
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42% reporting financial losses from their occupation at an
average in excess of £3500. Furthermore, the average time
taken away from primary sport or form of exercise was over
ayear, at 56.7 weeks, with only 25% of participants returning
at their pre injury level.

Compliance with Ethical Standards:

This case report utilised voluntary questionnaires to
collect anonymous data. There was no formal intervention
requiring ethical approval. All participants, when contacted,
were explained the purpose of the project and gave verbal
consent to participate prior to answering the questionnaire.
There is no potential harm to participants and full anonymity
is guaranteed.

The authors have no relevant financial or non-financial
interests to disclose.
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