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Abstract

Former competitive athletes carry a substantially elevated lifetime risk of knee osteoarthritis, driven by a
combination of prior joint injury, repetitive high-load exposure, and, for some, earlier surgical
intervention. Structured exercise therapy has strong randomised trial and guideline support as a first-line
treatment for knee osteoarthritis in the general population, and a large randomised trial directly
comparing total knee arthroplasty against a structured nonsurgical programme found many patients
achieve comparable outcomes without surgery, yet referral patterns for the specific former-athlete
population remain inconsistently aligned with this evidence. This review synthesises the injury-risk,
exercise-therapy trial, and surgical-comparison literature relevant to knee osteoarthritis in the
middle-aged former athlete, with particular attention to the role structured exercise can play before,
during, and as an alternative to surgical management in this specific population.
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Introduction
Former competitive athletes reach middle age with a knee
osteoarthritis risk substantially elevated above the general
population, a pattern consistently reported across a wide range
of sports and driven by a combination of prior joint injury,
repetitive high-load exposure over a competitive career, and,
for a meaningful subset, earlier surgical intervention that
carries its own independent structural risk [1,2,4,5]. This
elevated risk profile makes the former-athlete population
clinically distinct from the general knee osteoarthritis
population that most trial evidence has been generated in, even
though the underlying disease process and much of the
evidence-based management approach overlap considerably

[3,7].

Structured exercise therapy has strong randomised trial and
multi-society guideline support as first-line treatment for knee
osteoarthritis generally, and a landmark randomised trial
directly comparing total knee arthroplasty against a structured
nonsurgical programme found many patients achieve
comparable functional outcomes without surgery, a finding
with direct relevance to a younger, more active former-athlete
population weighing the long-term consequences of an early
joint replacement [8,9,10,11].

This review synthesises the injury-risk literature
establishing why former athletes carry elevated osteoarthritis
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risk, the exercise-therapy trial and guideline literature
supporting structured exercise as first-line management, and
the surgical-comparison literature relevant to the specific
decision a younger, active patient with knee osteoarthritis
faces, to characterise the role exercise therapy can play before,
during, and as an alternative to surgical management in this
population.

Material and Methods
This is a narrative review rather than a systematic review
conducted against a pre-registered protocol. Sources were
identified through targeted searches of MEDLINE, Embase,
and the Cochrane Library, combined with forward and
backward citation tracking from the foundational
sport-specific osteoarthritis risk literature, the exercise-therapy
trial and guideline literature for knee osteoarthritis generally,
and the surgical-versus-nonsurgical comparison literature. All
percentages, relative-risk figures, and effect estimates reported
here are taken directly from the cited sources; none has been
independently pooled, recalculated, or extrapolated. Figure 1
sets out the two-stage screening logic used to identify the
roughly 30 sources informing this synthesis; because this is a
narrative rather than a completed systematic search, the counts
shown are illustrative rather than a fully reproducible PRISMA
accounting.

Figure 1: Screening logic used to identify the knee osteoarthritis
injury-risk, exercise-therapy, and surgical-comparison literature
informing this synthesis (illustrative counts; not a completed systematic
search).

Results

Former athletes carry a substantially
elevated osteoarthritis risk
A systematic review examining whether participation in
certain sports is associated with knee osteoarthritis found a
consistent positive association across multiple sports, with the
strongest signal in sports involving pivoting, direct contact, or
high cumulative joint load [1]. Youth and young-adult knee
injury specifically has been identified as a major independent
driver of this elevated risk: a study following young athletes
after knee joint injury found early post-traumatic osteoarthritic
changes and other negative health consequences were common
within three to ten years of the index injury, well before the
age at which osteoarthritis would typically be expected in an
uninjured population [2]. Figure 2 sets out this reported
relative risk by prior athletic exposure.

Figure 2: Reported relative risk of knee osteoarthritis by prior athletic
exposure, drawn from the cited injury-risk and epidemiological literature
(illustrative range, not a pooled risk ratio) [1,2,4,5].

Anterior cruciate ligament injury specifically has one of the
most extensively documented osteoarthritis-risk associations
in the sports medicine literature: long-term follow-up of ACL
and meniscus injury found a substantially elevated rate of
radiographic osteoarthritis at extended follow-up regardless of
whether the ligament was surgically reconstructed, and a
systematic review pooling this literature confirmed the
association held consistently across the included cohorts [4,5].
Meniscal surgery adds a further independent risk contribution:
long-term follow-up after arthroscopic partial meniscectomy in
younger patients found a substantial proportion had developed
radiographic osteoarthritis by ten years post-surgery, directly
relevant to the many former athletes who underwent meniscal
surgery during their playing careers [30].
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Structured exercise therapy has strong
first-line evidence, including in this
population
Multi-society clinical guidelines, including a joint European
recommendation and the American College of Rheumatology
and Arthritis Foundation guideline, both identify structured
exercise therapy as core, non-negotiable first-line management
for knee osteoarthritis, ahead of pharmacological or surgical
intervention [8,21]. A Cochrane systematic review of exercise
for knee osteoarthritis found consistent moderate-quality
evidence for improvement in pain and function, and a broader
review of the clinical evidence base concluded the effect size
for exercise compared favourably with, and in some analyses
exceeded, that reported for common pharmacological
interventions [9,10]. Figure 3 sets out reported outcome
improvement with structured exercise therapy compared to
usual care.

Figure 3: Reported improvement in pain, function, and quality of life with
structured exercise therapy versus usual care/advice alone for knee
osteoarthritis (illustrative synthesis) [9,10,12,17].

Work examining the specific mechanisms behind exercise
therapy's benefit found effects on muscle strength,
neuromuscular control, and pain-processing mechanisms
beyond simple analgesia, and a network meta-analysis
comparing different exercise types found
strengthening-focused programmes among the most
consistently effective, directly relevant to prescribing decisions
for a population with an athletic training background likely to
engage well with a structured strength-based programme
[15,17,19]. A nationwide implementation programme
delivering standardised education and supervised
neuromuscular exercise has demonstrated this evidence base
can be translated into routine practice at national scale,
offering a practical delivery model beyond the individual trial
setting [11,14].

Surgical comparison evidence supports
exercise as a genuine alternative, not only a
bridge
A randomised controlled trial directly comparing total knee
arthroplasty against a structured twelve-week nonsurgical
programme of exercise, education, and weight management
found the surgical group achieved greater pain and function
improvement overall, but a substantial proportion of the
nonsurgical group achieved comparable clinically meaningful
improvement without surgery, meaning the trial does not
support universal early surgical referral even though its
headline result favoured surgery [8]. This finding carries
particular weight for the former-athlete population specifically,
given that younger, more active patients undergoing total knee
arthroplasty face a meaningfully higher lifetime
revision-surgery risk than older, less active patients, a
consideration a landmark trial focused purely on short-term
outcome comparison does not directly capture; a large
population-based cohort study examining patient age at the
time of joint replacement found revision risk rose substantially
as age at intervention fell, a pattern directly relevant to a
former-athlete population presenting with symptomatic
osteoarthritis in their forties and fifties rather than their
seventies [22,24]. Figure 4 sets out reported revision timing in
younger, more active patients.

Figure 4: Reported timing of total knee arthroplasty revision in younger,
more active patients, illustrating the extended revision-risk exposure this
population faces relative to older, less active patients (illustrative
distribution) [22,24].

Cost-effectiveness modelling examining lifetime knee
osteoarthritis management costs found extending surgical
indications to younger, more active patients carried substantial
downstream cost implications from the higher expected
revision rate, reinforcing that the exercise-first approach
supported by current guidelines is not simply a
resource-conservation measure but reflects a genuine
long-term risk-benefit consideration specific to a younger,
more active patient profile [23].
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Disease burden, biomechanics, and weight
are relevant beyond the exercise dose itself
Knee osteoarthritis carries a very large global disease burden,
ranking among the leading causes of years lived with disability
worldwide, a burden former athletes with elevated individual
risk contribute to disproportionately [6]. A broader narrative
overview situates this within the condition's wider natural
history, and a focused review of osteoarthritis pain
epidemiology underscores that pain, not radiographic severity
alone, drives functional loss and healthcare-seeking [26,27].
Biomechanical loading is a further modifiable factor: even a
modest reduction in walking speed measurably lowers medial
compartment loading, and sustained weight loss produces
clinically meaningful pain and function improvement, both
complementary to the structured exercise and education
programme already discussed [28,29].

Exercise dose, type, and delivery format each
shape the size of the benefit
Beyond whether to exercise, the trial literature has examined
how. Meta-analyses of daily exercise dose and of exercise type
and dose for pain and disability both found higher-dose,
strengthening-focused programmes generally outperforming
lower-dose or purely aerobic alternatives [13,16], and a
systematic review and meta-regression focused on muscle
strengthening specifically found strengthening components
consistently associated with larger effect sizes, reinforcing the
emphasis on strength-based prescribing raised earlier [18].
Delivery format also matters: a randomised comparison of
supervised clinical exercise, manual therapy, and a home
exercise programme found the supervised clinic-based
approach produced the largest functional gains, relevant to a
former-athlete population likely to respond well to a genuinely
supervised programme rather than an unsupervised handout
[20]. Guideline dosing recommendations, alongside broader
management guidance, are set out in the OARSI
evidence-based consensus recommendations [25].

Discussion
Three conclusions follow from this synthesis. First, former
athletes carry a substantially elevated knee osteoarthritis risk
driven by prior injury, cumulative joint load, and, for some,
earlier meniscal or ligament surgery, making this a population
that should be identified and monitored proactively rather than
only once symptomatic osteoarthritis is already established
[1,2,4,5,30]. Second, structured exercise therapy has strong,
guideline-endorsed, first-line evidence for knee osteoarthritis
generally, and there is no reason to expect a former-athlete
population, often well accustomed to structured training,
would respond less well to a properly prescribed programme
[8,9,21]. Third, surgical comparison evidence supports
exercise as a genuine long-term alternative, not simply a
delaying bridge to eventual surgery, particularly given the
extended revision-risk exposure a younger, more active patient
faces after an early total knee arthroplasty [8,22,23].

The practical implication is that a former athlete presenting
with knee pain and osteoarthritis changes should be offered a
genuine, structured exercise trial as the primary management
strategy, with surgical referral reserved for patients who do not
achieve adequate improvement, rather than surgery being
fast-tracked on the assumption that a former high-level
athlete's activity expectations require an early surgical
solution.

Study limitations
This is a narrative review, not a systematic review conducted
against a pre-registered protocol, and the screening counts in
Figure 1 are illustrative rather than a fully reproducible
database accounting. The relative-risk, outcome-comparison,
and revision-timing figures synthesised in Figures 2 through 4
are drawn from heterogeneous studies with different
populations, sports, and follow-up durations, and are presented
as an illustrative synthesis rather than pooled quantitative
estimates.

Recommendations for future research
Two gaps stand out as priorities. First, trials of structured
exercise therapy specifically in former competitive athletes,
rather than the general knee osteoarthritis population most
current trials recruit from, would clarify whether this
population's athletic training background translates into better
engagement and outcome with a structured programme [9,10].
Second, longer-term follow-up directly comparing lifetime
outcomes, including revision risk and cumulative healthcare
cost, between early surgical and exercise-first management
pathways specifically in younger, active patients would
strengthen the evidence base behind current guideline
recommendations [22,23,24].
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Conclusion
Former competitive athletes carry a substantially elevated knee
osteoarthritis risk driven by prior injury, cumulative joint load,
and earlier surgical intervention, making them a population
that warrants proactive identification and monitoring.
Structured exercise therapy has strong, guideline-endorsed
evidence as first-line management for knee osteoarthritis, and
surgical comparison evidence supports it as a genuine
long-term alternative, not merely a bridge, particularly given
the extended revision-risk exposure a younger, more active
patient faces after an early total knee arthroplasty.

Implications for Sports Medicine Practice
For clinicians managing former athletes with knee pain and
osteoarthritis, three practical points follow from this evidence.
First, proactively screen former athletes with a history of
significant knee injury or surgery for early osteoarthritis, rather
than waiting for advanced symptomatic presentation [1,2,4,5].
Second, offer structured, guideline-concordant exercise
therapy as first-line management before surgical referral,
drawing on this population's likely familiarity with structured
training [8,9,21]. Third, when discussing total knee
arthroplasty with a younger, active former athlete, explicitly
discuss the extended revision-risk exposure relative to an
older, less active patient, rather than presenting surgery as a
simple, one-time fix [22,23,24].
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