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Editorial

Exercise as Medicine for Children with

Arthritis

Childhood arthritis, including juvenile idiopathic arthritis
(JIA)1, is a group of diseases whose face has changed over
the last 3 decades. Phenomenal new treatment approaches,
available widely in developed and some developing
nations2,3, have turned once crippling disorders into condi-
tions for which new challenges have emerged.

While the severe, deforming, and crippling effects of
arthritis are to a large degree a thing of the past (at least in
resource-rich nations), children with arthritis still face a
number of challenges. Most children with JIA have ongoing
pain4,5, and many do not have the same level of social and
role participation as their healthy peers.

Traditional approaches to therapy for children who have
arthritis centered around strengthening and range of motion
exercises targeted toward specific joints. For example, many
of my arthritis patients, well into the 1990s, were admitted
to a rehabilitation center for splinting, pool therapy, and
individual joint exercises.

With the onset of more powerful biologic and nonbiologic
disease-modifying treatments, this is now rarely necessary.

In more recent years the approach of many, including our
team, is to shift the focus of therapy toward fitness exercise
— an “exercise as medicine” approach. This is predicated on
the knowledge that children with arthritis are less active than
their peers and are in poorer physical condition6. By
reversing poor physical fitness, it is possible that we can solve
some of the current problems that result from childhood
arthritis.

Fitness exercise is a subcategory of physical activity. As
defined by Caspersen, et al, “Exercise is physical activity that
is planned, structured, repetitive, and purposive in the sense
that improvement or maintenance of one or more components
of physical fitness is an objective”7.

There is broad agreement that fitness exercise leads to
many salutary health benefits. The Centers for Disease
Control and Prevention (CDC) promote exercise as a way to
control weight, reduce the risk of cardiovascular disease,
reduce the risk for type II diabetes, reduce the risk for some

cancers, improve mental health and mood, improve physical
function, and improve longevity8. This has led many to
embrace the idea of “Exercise as Medicine.”

Exercise as medicine is a concept that has a long history9.
For example, “Among the ancient Greeks, the recognition
that proper amounts of physical activity are necessary for
healthy living dates back to at least the 5th century B.C.…
The lessons found in the ‘laws of health’ taught during the
ancient period sound familiar to us today: to breathe fresh
air, eat proper foods, drink the right beverages, take plenty
of exercise, get the proper amount of sleep, and include our
emotions when analyzing our overall well-being” (CDC)10.

Currently, the exercise as medicine concept is being
promoted by The American College of Sports Medicine and the
American Medical Association through their nonprofit Exercise
is Medicine initiative11 (www.exerciseismedicine.org). There
are international branches (e.g., Exercise is Medicine
Canada, exerciseismedicine.org/canada). 

Further, there is empirical evidence that proper exercise
may, in many situations, be as potent as traditional
medicines12,13.

Exercise as medicine for childhood arthritis has been
studied, but only to a limited extent14–23,24. For example, we
did a randomized trial that compared aerobic fitness exercise
(cardio-karate) with weight-bearing but nonaerobic exercise
(qigong). We found clinically important improvements in
physical function in both groups, but no significant
improvement in fitness in the aerobic training group20.
Similarly, a Cochrane review in 2008 concluded that while
fitness exercise was safe in children with arthritis, “overall,
exercise therapy did not result in significant effects on
functional ability, health-related quality of life, aerobic
capacity, or pain”25.

There may be several reasons why current studies have
largely not shown important training effects. For one thing,
it is very difficult, in general, to induce a training effect in
younger children. Another reason, though, that our study
highlighted is that there is poor adherence to training
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programs. In our study, only a small proportion of our aerobic
study group achieved an intense-enough workout often
enough to have expected to see a training effect. We found
that there were several barriers to exercise in our study and
in children with arthritis overall26. 

From this work, and other similar unpublished research, I
have concluded that a more successful strategy, more
successful than institution-based fitness programs, is to use
behavioral change strategies to increase habitual activity in
children with arthritis — and to try to achieve the important
health benefits of exercise that way. One way to do this is to
increase physical literacy. For those unfamiliar with the
concept, according to The International Physical Literacy
Association, “Physical literacy can be described as the
motivation, confidence, physical competence, knowledge and
understanding to value and take responsibility for
engagement in physical activities for life”27.

However, to know whether improving habitual activity is
effective in improving the health of children with arthritis,
we need to be able to know whether we are improving
habitual activity; i.e., we must be able to measure activity
levels.

Traditionally, measurement of activity is done using either
questionnaires or devices that measure some aspect of activity,
such as pedometers or accelerometers; both have their
challenges. While many measures of fitness are very stable
(reliable), we and others have found that activity question-
naires for children are much less reliable28. Accelerometry, an
objective measure of activity, has validity issues when applied
to children with chronic diseases such as arthritis; this is
probably because movement patterns and metabolic expen-
diture are affected in a variety of ways by illness29,30.

In this issue of The Journal, investigators from 3 Dutch
cities studied a way of improving the validity of accelero-
meter measures in childhood arthritis as a substudy of the
Rheumates@work study31. A major problem with accelero-
meters is non-wear time (i.e., time in which the accelerometer
is supposed to be worn, but it is not). The investigators
posited that activity diary data, in which activity levels every
15 min were recorded by their subjects, could be used to fill
in the missing data that resulted from accelerometer
non-wear. Not surprisingly, subjects reported more intense
activity, and less rest time, in their diaries than was recorded
objectively by the accelerometers. When the activity diary
was used to correct the estimates of activity (presumed to be
under-called by accelerometry because of periods of
non-wear), the improvement at the group level was small.
However, some subjects, presumably those who wore the
accelerometers least often, saw big changes when the diary
was used to fill in missing data.

I believe that exercise as medicine for children with
arthritis holds great promise. The way to best achieve that
promise remains an area of active investigation. We need
accurate ways to measure activity as we study new strategies.

Armbrust, et al31 have offered up one such strategy. This is
an area of research well worth pursuing.
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