Editorial

Exercise and Osteoarthritis: Not Necessarily
an All-or-Nothing Proposition!

Often the mind-set at the start of a new calendar cycle —
which may take the form of a New Year’s resolution — is to
adopt healthy behaviors that promote and sustain good
health and reduce the risk of significant morbidity and pre-
mature mortality. Three of the leading causes of mortality in
modern society are coronary heart disease, cancer, and
stroke! 2. A risk reduction strategy for cardiovascular dis-
ease includes improving control of known risk factors, for
example, ameliorating an unfavorable lipid profile and
enhancing control of hypertension and diabetes mellitus>.
Similarly, the risk of malignancy is profoundly influenced
by unhealthy consumption of tobacco and excessive alco-
hol*°. Reduced levels of these products are frequent tar-
gets of health improvement resolutions to diminish one’s
susceptibility to adverse cardiovascular events, incident
cancer, and all-cause mortality.

Thus the incorporation of regular forms of physical activ-
ity into one’s daily and weekly routine is frequently herald-
ed at the beginning of the new year. Exercise has been
demonstrated to reduce incident cardiovascular disease,
cancer, and overall mortality” 81011 ‘However, in the realm
of the musculoskeletal system, is the relationship of exercise
to arthritis health necessarily and unequivocally beneficial?
In this issue of The Journal Fries, et al'> implore the
rheumatology community to advocate strongly for increas-
ing physical activity in society at large as a strategy with
clear-cut benefit for the prevention and treatment of
osteoarthritis (OA) of the knee. Further, they call into ques-
tion the accuracy and validity of the findings of a recent
Journal article and accompanying editorial, which
concluded that vigorous forms of exercise that entail break-
ing into a sweat actually increase the risk for future knee
replacement!3-14,

As an alternative — or at least complementary — per-
spective, consider the findings of Wang, et al'3. Twenty-five
years ago, a pair of influential articles published in the
Journal of the American Medical Association examined the
association of running with OA!316, Running, in vogue at

the time, had generated tremendous lay interest. Concomi-
tantly, there was concern that running might hasten, rather
than delay, the development of OA in weight-bearing joints.
The first study compared clinical and radiographic evidence
of OA at the knee joint among 41 long-distance runners in
relation to 41 age, sex, education, and occupation-matched
community controls!>. The runners, members of the
50-Plus Runners Association, were 50 to 72 years of age at
entry. They exercised an average of 286 min per week (the
equivalent of ~40 min daily) compared to 71 min per week
in the comparison group. Notably, whereas the knee radio-
graphs of the female runners demonstrated more radio-
graphic evidence of spur formation and sclerosis than those
of the non-runners (p < 0.001), there was no difference in
joint space width between the 2 groups, among the men or
the women.

The second study focused on men alone, and compared
17 runners with 19 non-runners'®. All participants were at
least 50 years of age. The runners uniformly ran a minimum
of 32 km (~20 miles) each week, during each of the pre-
ceding 5 years. Among the runners, 53% were marathoners.
The non-runners, in marked contrast, were for the most part
entirely sedentary. Notably, there were no statistically sig-
nificant differences between the 2 groups in terms of osteo-
phyte formation or cartilage thickness, or in overall radio-
graphic grade of OA. In concert, these initial reports dimin-
ished concern that running had a deleterious effect on the
structural integrity of the knee joint.

However, these studies had limitations, particularly the
relatively small number of participants, limiting statistical
power to detect small differences between the groups. In
addition, in both studies the runners were 50 years of age or
older at initial assessment. Their demographic profile begs
the question as to whether these longterm long-distance
runners were representative of the running population as a
whole. Were they a select group with the anatomically
healthiest knees, a group who had not previously sustained
a structurally compromising injury during the extended
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course of running in their earlier adult years (20s, 30s, and
40s) that might have prematurely ended their running activ-
ity? Were these runners too select a group from which to
infer that running is safe, vis-a-vis risk of incident OA, in
the general population?

Therefore, to examine the relationship of exercise to inci-
dent OA with large numbers of participants, both in the
denominator (the referent population being studied) and in
the numerator (the subset who develop the outcome of inter-
est), a population-based community study offers substantial
methodologic strength. In this manner, 18 years ago, a report
from the Framingham Study examining habitual physical
activity and its relation to knee OA was published in The
Journal'’. From among the original cohort, first assembled
in 1948-1951, a total of 1415 residents from Framingham,
MA, USA, underwent a weight-bearing knee radiograph at
the 18th biennial examination (1983-1985). The exposure of
interest, physical activity, was ascertained at biennial exami-
nations 4 (1954-1957) and 12 (1971-1973). Each participant
was queried regarding the number of hours spent on a typi-
cal day according to level of activity: “heavy” [heavy
household work or intensive exercise (e.g., jogging)], “mod-
erate” (housework, yard chores, climbing stairs, bowling),
“slight” (standing or walking), and “sedentary” (time spent
sitting). The 24-h sum of these weighted variables was aver-
aged over the 2 periods of ascertainment, and then analyzed
according to quartiles of the measure’s distribution. Among
the men in the study, 16% later developed knee OA com-
pared to 18% of the Framingham women. Importantly, in
sex-specific analyses, the higher quartiles of physical activ-
ity did not confer a statistically significant increase in risk
for future knee OA compared to the lowest, most sedentary
level. Yet, interestingly, men at the highest quartile had a
2-fold increase in risk of osteophyte formation at the knee
joint.

Thereafter, as the Framingham participants further aged,
the association of physical activity with incident knee OA
was revisited after an additional set of knee radiographs was
obtained at the 22nd biennial examination (1992—1993)!8.
This time, the approximate 8-year interval between the 18th
and 22nd examinations constituted the time interval of
study. In addition, information about physical activity sta-
tus, both vocational and leisure-time activity, was
re-assessed at the 20th biennial examination (1988—1989).
In the same report, the cohort members with the highest
daily levels of heavy physical activity experienced a
remarkably elevated rate of incident knee OA (adjusted OR:
7 and 9 for the men and women, respectively).

Then, in February 2011, The Journal published an
informative report from the Melbourne Collaborative
Cohort Study (MCCS), which examined the relationship of
leisure time physical activity to incident primary knee
replacement surgery'3. At baseline, the MCCS participants
were queried regarding their level of physical activity over

the preceding 6-month period. Physical activity was catego-
rized as “vigorous” (e.g., swimming, tennis, netball, athlet-
ics, and running, forms of exercise “making you sweat or
feel out of breath”); “less vigorous” (e.g., exercise for recre-
ation, sport, or health and fitness, not resulting in sweating
or feeling out of breath); the frequency of walking was also
recorded. Subsequently, beginning in 2001 and concluding
in 2005, each MCCS participant was linked to a national
knee (and hip) replacement surgery database. Notably, the
MCCS participants who engaged in vigorous activity were
at 40% greater risk to subsequently undergo primary knee
replacement surgery.

A design benefit of the Melbourne cohort is its rooting in
the general population. As with the Framingham cohort,
these are rigorous population-based studies that examined
the association of exercise to subsequent knee replacement
surgery or radiographic OA. These reports indicate that the
association of exercise with incident OA is not an
all-or-nothing proposition, neither uniformly beneficial nor
uniformly harmful. A subset of the general population, in
studies from both the United States and Australia, experi-
ence a higher rate of incident OA than their less-active
counterparts.

Importantly, why some members of the population who
engage in exercise may increase their risk of future OA is
not certain. One possible explanation may be an exer-
cise-related risk of incurring an injury to a meniscus, liga-
ment, tendon and/or muscle. A joint injury is an accepted
known risk factor for OA!?20. Such an injury, when severe,
is overt and prompts immediate medical attention. But less
overt, subclinical, or occult injuries to joint structure may
enhance the risk of future OA at the knee. Conceivably, the
deleterious effect after an occult injury may be further
aggravated by continued engagement in high levels of vig-
orous exercise. There are potential hazards from exercise to
musculoskeletal well-being. When advocating to an other-
wise healthy young adult that regular, vigorous exercise
throughout adulthood (notwithstanding its many touted ben-
efits) is an absolute, unequivocal win-win proposition, a
rheumatologist might well consider including a modest
cautionary note.
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