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Are Running Athletes at Risk of Knee Osteoarthritis in later Life?
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Abstract: Introduction: Osteoarthritis (OA) is one of the most common causes of disability in developed countries. Long-
distance and marathon running are relatively safe sports. A natural progression is that the joints of runners subject to
repetitive loading would at some point of time fail due to OA. The aim of this narrative review is to explore the association
between running and the development of knee OA.

Method: A search of MEDLINE, EMBASE and Cochrane Databases was performed in July 2014. The authors further
canvassed the reference list of selected articles and online search engines such as Google Scholar. An inclusion
criterion was studies that assessed the prevalence and/or incidence of knee OA in athletes (competitive or amateur).

Results and Discussion: Animal data suggests that intrinsic injury or excessive exercise leads to a higher incidence of
OA, however, moderate exercise may offer a protective effect against OA. Running athletes can be divided into two
groups based on age at which they began running: early age athletes and middle-to-older age athletes. For early
athletes there is conflicting data about the prevalence of knee OA or earlier OA. It appears that despite worse
radiological OA, clinically these patients are no different to non-running younger people in later life. For the middle-older
age runners, running as a tool of exercise is not associated with increased risk of knee OA and may in turn provide a
protective effect against a variety of chronic diseases in the elderly.

Conclusion: Middle to older age patients should be encouraged to pursue running to improve overall fitness and
explained about the non-impact on earlier knee OA as is commonly perceived by the population. For the younger

athletes, further work is needed to conclusively prove an association or non-association.
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INTRODUCTION

Osteoarthritis (OA) is one of the most common
causes of disability in developed countries. Knee OA is
seen radiographically in 33% of the population older
than 60 years of age and is responsible for a higher
incidence of disability than any other chronic condition
[1]. An increase in the level of recreational physical
activity is a widely administered public health initiative
to combat cardiovascular disease and osteoporosis,
yet the risks associated with excessive sports activity is
unclear.

People engaged in sports or other physically
demanding activities are widely perceived to suffer
from disorders, present or future, of their most active
joints. Part of this apparent correlation can be
explained by the increased risk of joint injury
associated with their sports [2]. Long-distance and
marathon running are relatively safe sports [3]. A
natural progression is that the joints of runners subject
to repetitive loading would at some point of time fail
due to OA. However, this association has not been
proved conclusively in the literature, with a recent
systematic review finding that runners have no
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increased risk of hip OA [4]. The data on knee OA is
more conflicting.

This review explores animal studies of running on
knee OA, followed by some general human study data
and then a specific focus on runners.

METHOD

A search of MEDLINE, EMBASE and Cochrane
Database was performed in August 2014 (search
terms: “knee osteoarthritis” AND “runners”; “knee
osteoarthritis” AND  “athletes”; and associated
synonyms). The authors further canvassed the
reference list of selected articles and online search
engines such as Google Scholar. Inclusion criteria was
studies that assessed the prevalence and/or incidence
of knee OA in athletes (competitive or amateur).

Animal Studies

Animal studies have attempted to simulate repetitive
joint stresses that may be experienced by runners.
Radin and co (1982) found that sheep exposed to hard
surface walking versus soft surface walking (wood-chip
and pasture) had significant histopathological changes
to their knee joints two and half years down the track,
suggestive of arthritis [5].

In a canine based study, Kiviranata et al. (1988)
found that running beagle dogs had improved cartilage
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thickness and gylocsaminoglycan content at a period of
40 weeks compared with control dogs [6], suggesting
that moderate running improves joint condition. In
contrast to this moderate level of running, excess
running load in male Wistar rats was found to increase
the incidence of osteoarthritic changes [7], which the
authors suggested may be due to an increase in MMP-
3 production with greater running loads. Of note here,
the difference may be due to the different species and
hence different joint cartilage thickness and viscosity.

Laprvetaleainen et al. (2001) compared wheel
running in normal mice and those with heterozygous
inactivation of Col2a1 gene coding for the type Il
procollagen (to make the articular cartilage more
susceptible to OA)m and homozygrous inactivation of
the Col11a2 gene [8]. The authors found that OA
prevalence in the genetically deficient mice was higher
than controls, but that life long wheel running offered a
protective effect against OA even in the genetically
defcicent mice.

Overall, the animal data suggests that intrinsic injury
or excessive exercise leads to a higher incidence of
OA, however, moderate exercise may offer a protective
effect against OA.

Human Studies of Middle-Older Age Runners

Middle to older age people are often advised to
increase their level of physical activity to combat
diseases such as cardiovascular and cerebrovascular
disease. Some voluntarily undertake recreational
running whereas others have a more doctor-advocated
initiation. This age group | define as the middle-older
age runners, that is, those that begin running at a later
age and were not engaged in competitive running in
the younger years.

Although widely advocated as a ‘good’ form of
exercise for middle and older age individuals, running
suffers from the stigma of causing knee OA in this age
group. Much of this stems from the most early works of
the HANES | study which found that occupational
physical knee bending demands increase the risk of
knee OA [9].

Much conflicting literature on the effects of running
in this population group has been published in the three
decades since the HANES | study. In a review of the
literature in 2009, Bosomworth showed that provided
trauma is avoided, moderate levels of exercise
(jogging/light running) does not lead to acceleration of
knee OA, whether or not there is evidence of pre-

existing disease [10]. In fact, there appears to be
improved physical conditioning and reduction of pain
and disability in those who exercise.

Some noteworthy studies include the studies by
Lane and colleagues who found that middle-to-older
age runners did not suffer from an increased risk of
knee OA, but that their bone mineral density increased
over the 9 year study period [11,12]. In the much
publicized Framingham study, Felson and co (2007)
found that among middle-to-elderly age persons
without knee OA, many of whom were overweight,
recreational exercise neither protects nor increases the
risk of knee OA [13].

In a 10 year American follow-up study of 17000
patients, Cheng et al. (2000) found that those involved
in higher levels of physical activity (walking or running
more than 20 miles per week) and men were more
likely to have knee OA [14]. The study was limited by
the fact that subjects were demographically uniform
(i.e. well educated, non-Hispanic white men of high
socioeconomic status) and there was no data available
on the patients occupational activities or history of
physical data, or clinical encounters, relying instead on
self-reported data for follow-up.

In a more direct comparison of middle-to-older age
long distance runners with health non-runners over a
period of two decades, Chakravaty et al. (2008) found
that long distance running did not significantly
accelerate the rate of OA compared to controls [15].
Risk factors for progression of OA in both groups were
higher initial BMI and initial evidence of radiographic
damage [15]. No significant association was found with
relation to gender, education, previous knee injury or
mean exercise time. This suggests that a sound knee
will endure the load of long distance running, however
for non-healthy knees there is a progression towards
OA.

Thus overall it seems that moderate and even long
distance running in the middle-older age group may not
increase the progression of knee OA, provided that the
beforementioned risk factors are not present. As such,
this group can be treated separately to the subjects
below.

Human Studies of Early Age Runners

The early age runners are the ones who represent
the real problem to the sports physician. These
runners, competitive or non-competitive, have
traditionally been thought to expose their knee joints to
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considerable forces over their sporting career and may
present in the future with an earlier onset of knee OA.

Certainly, the low contact nature of running makes it
less likely to cause early OA compared with other
sports. In a retrospective study of 117 male former top-
level athletes across four disciplines (long-distance
runners, soccer players, weight lifters and shooters),
Kujala et al. (1995) found that soccer players had the
highest prevalence of tibiofemoral OA and weight-lifters
the highest prevalence of patellofemoral OA on
radiography [16]. Further, the authors found that the
risk of knee OA increased with previous knee injuries,
higher BMI at the age of 20 years, and previous
participation in heavy work. Further, in a Finnish
retrospective study, 2049 male former elite athletes,
mixed sports and power sports were found to result in
earlier OA, but endurance sports such as running led to
knee OA at a much older age [17].

In a comparative study of 504 former varsity cross-
country runners with 287 college swimmers after an
average follow-up of 25 years, runners had an
incidence of severe knee pain of 2% which was not
statistically different to former swimmers (2.4%) [18].
The authors concluded no association between
moderate  long-distance  running and  future
development of knee OA [18]. Further, no relationship
was found between number of running years and knee
OA [18]. Limitation of this study was the lack of a
general population control group and the use of a
validated instrument to determine OA.

In a retrospective study of 81 female former elite
athletes (67 middle and long distance runners), Spector
et al. (1996) found that the former athletes had greater
evidence of OA, especially at the tibio-femoral and
patella-femoral, compared with controls [19]. Runners
were particularly susceptible to PF arthritis compared
to former tennis players and controls. Overall, they
found a 2 to 3-fold increase in the incidence of
radiographic knee OA compared to controls
standardized for age. However, the authors found
similar incidence of reported knee pain between the
former athletes and the control group. Limitations were
small sample size, combining runners and tennis
players into one study group, and female only.
However, this may suggest that although runners have
worse knees radiologically, the adaptive mechanisms
for stress control across the knee render them clinically
comparable to the general population.

There is a need for long term studies to follow
runners throughout their careers to determine the risk

of knee OA compared with age and gender matched
controls. Also, the histopathological, biomechanical and
biochemical contributing factors need to be better
investigated. In a recent study, Miller ef al. (2014)
explained that compared with walking, the relatively
short duration of ground contact and relatively long
length strides in running seem to blunt the effect of high
peak joint loads, such that the load per unit distance is
no higher than in walking [20].

CONCLUSION

Running athletes can be divided into two groups
based on age at which they began running: early age
athletes and middle-to-older age athletes. For early
athletes there is conflicting data about the prevalence
of knee OA or earlier OA. It appears that despite worse
radiological OA, clinically these patients are no different
to non-running younger people in later life. For the
middle-older age runners, running as a tool of exercise
is not associated with increased risk of knee OA and
may in turn provide a protective effect against a variety
of chronic diseases in the elderly. Middle to older age
patients should be encouraged to pursue running to
improve overall fitness and explained about the non-
impact on knee OA as is commonly perceived by the
population. For the younger athletes, further work is
needed to define an association or prove a non-
association.
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