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Commentary
The paradox of physical activity and pain for

children with juvenile idiopathic arthritis
Susan Tupper

For children with juvenile idiopathic arthritis
(JIA), physical activity occupies a paradoxical
relationship with pain. Participating in physical
activity can make pain worse and pain is often cited
as a barrier to activity participation. However,
regular physical activity over the longer term has
been shown to help reduce pain, fatigue and
disability and to improve quality of life. Patients
beginning an exercise program struggle with this
apparent contradiction especially during the first
several weeks until functional improvements are
observed. It is the role of clinicians to support
patients to remain active and explain the possible
harms and benefits of physical activity. Patients
must continually strive for a level of exercise that
stresses their systems sufficiently to improve
function yet avoid a level that causes an excessive
symptom reaction, signalling that the patient has
exceeded a safe limit. It is important to understand
the relationship between physical activity and pain
in order to support children in pursuing increased
activity levels, both as a pain management method
and for their general health. This commentary will
explore the relationship between physical activity
and pain: (a) by summarizing the evolutionary,
physiological and psychological processes that
contribute to avoidance of physical activity when in
pain, and (b) by reviewing the current literature on
the benefits of physical activity for children with
JIA.

Juvenile Idiopathic Arthritis

JIA encompasses seven distinct subtypes of
childhood arthritis with international prevalence
that ranges from 0.07 to 4.01 per 1,000 children
(Manners & Bower, 2002). Although the clinical
presentation varies by subtype, pain is a common
experience for children with JIA. In a study by
Sherry et al. (1990), 86% of children with arthritis
reported pain during a routine clinic visit.
Schanberg et al. (2003) found that children with
polyarticular juvenile arthritis followed daily for
two months reported pain on 73% of days.

Physical activity impairments are also
common in children with arthritis. Children with
JIA  demonstrate lower daily activity levels
compared to healthy controls and report lower
participation in leisure time physical activity
(Henderson et al., 1995; Takken et al., 2003a).
Cardiovascular fitness levels are significantly
reduced in children with both active disease and
those in remission, with JIA groups exhibiting 22%
lower cardiovascular fitness than healthy peers
(Takken et al., 2002; Paap et al., 2005). Muscle
strength is also significantly lower in children with
JIA (Fan et al., 1998; Takken et al., 2003b;
Brostrom et al., 2004).

Pain-related activity interference

Schanberg et al. (2003) found significant
associations between functional disability and
higher levels of daily pain (r = 0.44) and higher
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percentage of days with pain (r = 0.42) in children
with arthritis. This study also found that higher pain
intensity and higher numbers of painful locations
predicted reduced participation in school and social
activity in children with arthritis. Adults with
arthritis cite pain as a primary barrier to physical
activity (Wilcox et al., 2006). Randomized con-
trolled trials of physical activity interventions report
dropouts due to pain exacerbation with exercise in
children with JIA (Singh-Grewal et al., 2006).

Although it may seem intuitive, it is worth
questioning why individuals in pain restrict physical
activity participation. Pain behaviors typically
include guarding and avoiding use of the
symptomatic body part. These behaviors are
thought to be an evolutionary mechanism to
communicate distress and danger while at the same
time protecting the injured area from further harm
(Williams, 2002). Archetypal avoidance behaviors
can not fully explain why children with arthritis
pain avoid activity. Avoidance behaviors are
adaptive when pain is acute. However, when pain
persists, activity avoidance becomes maladaptive
and can contribute to a cycle of muscle and
cardiovascular deconditioning and loss of joint or
muscle range of motion leading to a reduced
capacity for physical activity and subsequent
disability.

Physiological bases for reduced physical
activity

Impairments in  muscle strength  and
cardiovascular fitness are thought to result in part
from reduced activity participation due to pain
and limited joint range of motion (Bar-Or, 1986;
Klepper,  2003).  However, disease-related
pathophysiological changes such as changes in
muscle and nerve activity and organization further
contribute to the challenge of remaining active with
arthritis.

In the presence of persistent inflammation,
thresholds for afferent nociceptive fibers are lower
than normal due to peripheral biochemical
mediators acting both directly and indirectly on the
cell membranes (Dray, 1995). Therefore, normally
innocuous events such as daily physical activity or
exercise can cause pain. Likewise, central
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sensitization contributes to lower pain thresholds
(Hogeweg et al., 1995).

Physical activity, even in the absence of tissue
damage, can cause a proliferation of chemical
mediators known to affect nociception. For example,
interleukin 6 (IL-6), a proinflammatory cytokine, is
produced by contracting skeletal muscle tissue in
proportion to the intensity of physical activity
performed (Moldoveanu et al., 2001; Shephard,
2002). Further research is needed to determine the
cytokine response to physical activity in healthy
children and those with pathology and the
implications for the role of cytokines produced
during physical activity on disease symptoms. An
example of such a study would be a comparison of
the cytokine response to activity between healthy
children and children with arthritis to determine
whether the arthritis group has a greater expression
of pro-inflammatory cytokines with activity or
whether the cytokine cascade has a similar timing in
response to physical activity. Do children with
elevated baseline levels of IL-6 have a parallel
pattern of cytokine expression to healthy children or
is the anti-inflammatory response delayed or
suppressed? It is unlikely that increased levels of
IL-6 act alone to heighten the pain response
following exercise; however, if different patterns of
immune response exist this could have implications
for the intensity of exercise prescribed.

Lindehammar and Backman (1995) found that
muscles around an inflamed joint produced only 45-
65% of expected strength whereas there was only a
slight reduction (10%) of strength around
unaffected joints in children with arthritis. Muscle
atrophy (wasting) and changes to muscle
composition also contribute to reduced strength and
fitness (Lindehammar & Backman, 1995; Klepper,
2003; Lindehammar & Lindvall, 2004).

Psychological and social bases for physical
activity avoidance

Bio-behavioral models of chronic pain purport
that activity avoidance is a learned or conditioned
response (Turk & Marcus, 1994; Flor & Hermann,
2004). For example, when a child with arthritis
experiences pain from climbing stairs, his memory
of the pain may inhibit him from performing that
activity for fear of harming himself or experiencing
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pain again. He may develop fear-avoidance of
climbing stairs and avoid them whenever possible
(Vlaeyen & Linton, 2000).

A recent study by Feldman et al. (2007) on
adherence to prescribed exercise revealed that
children with JIA reported only moderate (54-64%)
adherence. In this study, parent beliefs of treatment
helpfulness were significantly associated with
adherence to prescribed exercises. An exacerbation
of a child’s pain either during or shortly following
exercise may have a strong influence on the parent’s
or child’s belief in the potential harm of the activity.

Social modeling and reinforcement by parents,
teachers and peers affect both physical activity
choices (Gyurcsik et al., 2006) and avoidance
behaviors (Reid et al.,, 2005). Children without
pathology  report  numerous intrapersonal,
interpersonal (social) and environmental barriers to
physical activity (Gyurcsik et al., 2006). Further
qualitative studies are needed to identify barriers to
physical activity specific to children with JIA.
Factors worth investigating for their influence on
adherence to exercise include fatigue (as a side
effect of medications or sleep disturbance due to
pain), short-term symptom response with daily
activities or prescribed exercises, fear-avoidance of
activity, and parental belief in the harm or benefit of
activity. This knowledge will help clinicians target
intervention strategies and support children with
JIA as they pursue increased levels of activity.

Patterns of pain response

Temporal relationships must be explored in
order to identify patterns of pain response to activity
in children with JIA. These patterns of response will
contribute to the knowledge of causal mechanisms
between physical activity and pain. For example, in
healthy individuals, pain from physical activity
results from acute injury, delayed onset muscle
soreness, mechanical inefficiencies, or overuse;
however, pain can also be a signal of achieving
maximal exertion that results in a training effect.
Much of the pain response to physical activity in
children with JIA follows similar patterns to healthy
individuals, albeit with altered pain perception due
to physiological and psychological processes.

Sorting through the various manifestations of
pain in response to exercise can be confusing for
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children who may have had limited previous
exposure. Children with arthritis need instructions
and supervision for a safe introduction to exercise to
help them distinguish between the sensations
produced by the innocuous “hurt” of reactivating
unconditioned muscles or the beneficial end range
stretch of a restricted joint and the *“harm” of
excessive activity that results in tissue damage or
aggravation of inflammation. Understanding tem-
poral patterns of pain response to activity as well as
the different qualities of sensation (e.g. aching
versus burning) will help patients comprehend the
complex web of acute on chronic pain.

Benefits of physical activity

The known health benefits of regular physical
activity are well documented. These include
improved cardiovascular conditioning, strength,
flexibility, and balance (proprioception) as well as
social and psychological benefits. Regular physical
activity is also known to reduce the risk of obesity,
osteoporosis, and mortality and morbidity from
some cancers, diabetes, and cardiovascular disease
(Warburton et al., 2006). For children with JIA,
regular physical exercise is a primary treatment
recommendation for general health and disease
management and is essential in light of the low
levels of physical activity participation (Simon et al.,
2002).

A number of recent studies have found that
regular physical activity results in reduced pain in
children with arthritis. Singh-Grewal et al. (2007),
in a randomized controlled trial comparing vigorous
and gentle exercise over an eight-week period,
demonstrated benefits for disease symptoms in both
treatment arms, despite the lack of a significant
change in cardiovascular fitness. Pilot studies have
found similar results with a 15-week long aquatic
exercise program (Takken et al., 2001) and a 12-
week land and water based exercise program
(Singh-Grewal et al., 2006).

The beneficial impact of regular exercise on
disease symptoms has been attributed to improved
capacity for exercise; however, the reduction of
disease symptoms in the absence of significant
changes in cardiovascular conditioning or muscle
strength points to the need to look for alternate
causal mechanisms. Recent changes in the
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understanding of causes of physiological fatigue
may inform this argument. Traditional theories of
physiological fatigue claim that fatigue from
maximal exercise occurs when the body reached a
physiological end point due to overwhelming the
body’s ability to meet the demands of working
muscles (Noakes & St Clair Gibson, 2004). This
claim does not stand up to current research that
demonstrates a closely regulated reserve of muscle
capacity with high intensity exercise. New models
suggest that the sensation of fatigue is regulated by
the central nervous system through redundant
central and peripheral neurologic and metabolic
mechanisms. Fatigue is thought to be “an
interpretation of the effect of the current level of
activity on future exercise capacity and any threats
that immediate and future events pose to the
maintenance of homeostasis” (Noakes et al., 2004, p.
513). Likewise, regular exercise may act to reduce
symptoms through redundant physiological and
psychological mechanisms; possibly through a
“recalibration” of the central nervous system’s
interpretation of the potential threat of an activity in
relationship to successful exercise exposure. If
exercise is considered to be a form of systematic
desensitization, the implications are that symptom
reduction can occur with very gentle and gradual
exposures, as the study by Singh-Grewal et al.
(2007) would seem to suggest. Depending on the
needs of the child, alternate exercise goals may be
to improve cardiovascular condition or muscle
strength, and these would require a more exhaustive
exercise.

Activity recommendations

Research to date has varied widely in the length,
intensity, frequency and types of exercises studied.
Despite these variations, there are consistent trends
for reduced symptoms with regular exercise and a
general tolerance of many types of exercise by
children with arthritis (Takken et al., 2001; Klepper,
2003, 2007; Singh-Grewal et al., 2006, 2007). It
should be emphasized that these studies included
small samples and may not generalize to the entire
JIA population. In the absence of definitive
guidelines for best practice it would seem that any
activity that is tolerated and acceptable to the child
would be appropriate with adequate supervision and
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monitoring for exacerbation. Further research is
needed to determine patient characteristics that
predict poor response to physical activity so that
education and exercise prescription can be
appropriately tailored. As research develops toward
identifying the most effective exercise protocols for
children with arthritis, clinicians must seek to match
the activities to the needs of the child by keeping in
mind the treatment goal, be it pain relief,
strengthening, cardiovascular conditioning or range
of motion. Most importantly, treatment goals must
be balanced with the activity preferences of the
child.

Conclusion

Although children with arthritis struggle to
remain active and to understand the contradictory
effects that physical activity can have on pain, it is a
struggle worth pursuing. Evolutionary protective
mechanisms,  physiological changes due to
inflammation and psychological processes all
contribute to activity avoidance for the child in pain.
However, regular physical activity is used as a
therapeutic tool in the treatment of arthritis pain.
Further research is needed to understand the role
that physiological, psychological and social factors
play in both activity avoidance due to pain and the
contribution to reduced pain with exercise. This
research will contribute to a better understanding of
the interaction between pain and physical activity in
order that clinicians and parents may support
children with arthritis in pursuing increased activity
levels as a pain management method and for their
long-term health and well-being.
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