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KEY POINTS

� Because of new medications and aggressive treatment, most children with rheumatic dis-
eases are no longer at high risk for growth failure.

� Children with rheumatic diseases have a risk of long-term poor bone and cardiovascular
health outcomes due to both chronic disease and corticosteroid treatment.

� The duration and dose of corticosteroid therapy can often be minimized by using steroid-
sparing agents, such as disease-modifying antirheumatic drugs and biologic response
modifiers.

� Bone health and compliance with daily calcium and vitamin D supplementation should be
monitored.

� Fitness levels are often low, although functional skills are good in children with rheumatic
disease. Providers should assess fitness and plan for daily physical activity with a gradu-
ated program that may include rehabilitation, group exercise and recreation, and strength-
ening and conditioning.
INTRODUCTION

Children with rheumatic diseases are at higher risk of poor nutritional outcomes and
growth failure due to chronic inflammation. An additional consequence of uncontrolled
disease is that arthritis or other manifestations limit both activities of daily living and
the ability to exercise. In the long term, chronic inflammation is associated with other
comorbidities, such as cardiovascular disease (CVD) and poor bone health.1 In the
past, treatment for control of the most serious diseases, such as systemic juvenile
idiopathic arthritis (sJIA), systemic lupus, and dermatomyositis, relied heavily on glu-
cocorticosteroids (GCS), which have may metabolic side effects (also discussed in
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Dr. Gloria C. Higgins’ article, “Complications of Treatments for Pediatric Rheumatic
Diseases,” in this issue.).
The overall outcomes of childhood rheumatic diseases have improved remarkably in

the last 20 years because of more rapid recognition, better understanding of these dis-
ease processes, the availability of new medications, and a trend towards more aggres-
sive treatment. Nonetheless, good nutrition, bone health, and physical fitness warrant
close attention in these children and are best achieved through collaboration among
the primary care provider, other pediatric care providers, and the rheumatologist.

WHAT PHYSIOLOGIC PROCESSES INHIBIT GROWTH IN CHILDREN WITH RHEUMATIC
DISEASES?

Chronic systemic inflammation itself results in cachexia, which is associated with poor
appetite, increased basal metabolic rate, loss of lean muscle, and inefficient use of
stored fat for energy.2 Occasionally, the chronic disease state is associated with growth
hormone resistance, which affects muscle mass and bone density. Tumor necrosis fac-
tor (TNF), initially named cachexin,3 and many other cytokines such as interferon-g and
several interleukins (IL-6, IL-12, IL-17, and IL-23) also inhibit growth through pathways
that involve insulin-like growth factor 1, a mediator of growth hormone. In addition,
malabsorption and medication side effects can contribute to vitamin and macronutrient
deficiencies, poor muscle mass, and abnormally low bone density, respectively.4

WHAT ARE THE EFFECTS OF RHEUMATIC DISEASE MEDICATIONS ON GROWTH?

It is well known that chronic high-dose GCS treatment decreases growth velocity.
Although the best available growth data are for children with juvenile idiopathic
arthritis (JIA), children with other severe rheumatic diseases often did, and sometimes
still do, receive prolonged courses of high to moderate dose GCS. In the past, as a
result of both their disease processes and prolonged treatment with GCS, a high pro-
portion of children with sJIA and rheumatoid factor–positive polyarticular JIA had
growth failure.5 In an early longitudinal study of children with “juvenile chronic arthritis”
followed an average of 15 years until 1981, 10% of patients with systemic arthritis
experienced severe growth failure.6 In a later study, 40% of patients with a history
of sJIA who had received at least 2 years of treatment with GCS during childhood,
had a final height of at least 2 standard deviations below the mean. In addition,
80% of this cohort failed to reach predicted final height.7

The timing of GCS therapy before and during the physiologic growth spurt also af-
fects the degree of growth retardation. Early onset of arthritis was shown to be a
contributor to growth failure.8 In a 2011 study of growth and development in childhood
lupus, growth failure determinants included age at first visit less than 13.4 years, and
cumulative steroid dose greater than 400 mg/kg.9

GROWTH IN JUVENILE IDIOPATHIC ARTHRITIS PATIENTS IS OVERALL IMPROVING

Soon after the advent of TNF inhibitors (TNFi), improvement in the growth of JIA pa-
tients treated with these medications became evident. A cohort of patients with severe
polyarticular course JIA, followed 2 years before and 2 years after treatment with the
TNFi etanercept or infliximab, was described in 2006. Along with the significant
decrease in disease activity after introduction of a TNFi, linear growth velocity
increased in 76% of patients. The improvement in the growth velocity was the best
in patients with the greatest growth retardation.10 Of the 77% of patients who were
taking GCS at the time of starting a TNFi, all were able to significantly decrease their
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steroid dose. There was, however, no statistical correlation between decrease in ste-
roid dose and the increase in height velocity. Another prospective study examined
growth velocity and growth restoration over 3 years in patients with polyarticular or
systemic JIA enrolled in a clinical trial of etanercept only or etanercept plus metho-
trexate (MTX), versus MTX only. The participants in the 2 etanercept groups had sig-
nificant increases in mean height and weight percentiles during 3 years of study
compared to those taking only MTX, and there was no difference in the two etanercept
groups with or without MTX.11 Despite such encouraging results, some children
continue to have growth failure after starting a biologic response modifier (BRM),
especially those who have unsuccessfully tried multiple different BRM treatments
without achieving disease control, and those with sJIA.12

More recently, analysis of a national JIA database in Canada revealed that most chil-
dren given modern treatments from the time of diagnosis of JIA are achieving their
growth potential. This large prospective study of about 1100 new-onset JIA patients
followed during 2005 to 2010 demonstrated that most had growth patterns like healthy
children in the population.13,14 However, there was variation among subgroups, as
rheumatoid factor–positive polyarthritis patients hadmild growth impairment, and sys-
temic arthritis patients had a decrease in mean height z scores. Similarly, uncontrolled
disease activity and prolonged use of GCS put children at risk for growth failure.14

WHAT CAUSES OBESITY IN RHEUMATIC DISEASES?

Caloric intake in excess of caloric expenditure is the primary cause of obesity in
humans. A sedentary lifestyle contributes to obesity in children with chronic illness
and also in healthy children. However, excessive weight gain is also a well-knownmeta-
bolic effect of systemic corticosteroids; when they are used for a prolonged period or at
high doses, an increase in body mass index (BMI) z score (relative weight adjusted for
age and sex), and Cushingoid features are prominent. In a recent study of childrenwith a
variety of rheumatic diseases (including JIA, systemic lupus, dermatomyositis, and
vasculitis) starting moderate- to high-dose corticosteroids, the BMI z score increased
to a peak of 1.29 at an average of 4 months and then decreased with tapering steroid
doses. However, only half of the patients returned to within 10.25 SD of their baseline
BMI z score by 18 months.13

A 2012 a single-center cross-sectional study of American children with JIA revealed
an obesity prevalence (BMI >95th percentile) of 18%, which was the same as children
in the general population.15 There was no association of obesity with inflammatory
markers. However, in the previously cited Canadian database, the 3-year cumulative
incidence of obesity was 10.8%, with highest frequency among sJIA patients at
34%.14 Among children in the German national pediatric rheumatology database,
the use of high-dose GCS, functional limitations, and less frequent physical activity
were associated with being overweight. However, between 2003 and 2012, the prev-
alence of overweight decreased from 14% to 8%, with the greatest change in children
with systemic JIA.16 These weight decreases were associated with higher levels of
physical activity and less frequent treatment with high-dose GCS. Although both as-
sociations could be the result of better disease control with more modern treatment
strategies, causality could not be shown in this type of study.

RHEUMATIC DISEASE WITH OTHER COMORBID DISEASE AND NUTRITION CONCERNS

Other comorbidities that occur with rheumatic diseases can impact nutrition, such as
celiac disease and inflammatory bowel disease. Children with these diseases are
referred to rheumatology clinics for joint pain and swelling due to peripheral and axial
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arthritis17 and enthesitis, as well as for arthralgia. The most commonly described auto-
immune rheumatic diseases that are associated with celiac disease are lupus and Sjog-
ren syndrome.18 Recently, the prevalence of celiac disease in pediatric patients
presenting for rheumatic disease evaluation was estimated at 2.0%.19 Usually symp-
toms improve or completely abate after following a gluten-free diet. Inflammatory bowel
disease is also associated with autoimmune rheumatic disease. In children, one study
showed that Crohn disease was associated with more prevalent arthritis and lupus,
whereas ulcerative colitis was not strongly associated with these diseases.20

Thus, general pediatric and rheumatology care providers should have a high degree
of suspicion for these comorbid diseases when rheumatic disease patients present
with gastrointestinal symptoms, unexplained weight loss, or poor growth.
BONE HEALTH IN CHILDREN WITH RHEUMATIC DISEASES

Peak skeletal mass acquisition is of concern in children with chronic rheumatic dis-
eases. Failure to develop adequate bonemineralization is common and is characterized
by a failure of bone formation. If this happens during puberty when bonemass accrual is
at its peak, children do not attain normal skeletal mass. Therapeutic interventions at later
times during adolescence cannot reverse inadequate bone mineralization.21

Recognition of bone health has always been important for pediatric rheumatologists
and the general practitioners who co-manage patients with rheumatic diseases. This
awareness has usually centered on the adverse side effects of corticosteroid use, and
other known risk factors for bone fragility, such as systemic inflammation, decreased
physical activity and weight-bearing exercise, muscle dysfunction, delayed puberty,
and poor calcium and vitamin D intake.22

Even with the current advances in treatment, both assessment of risk for poor bone
health and maintenance of bone health remain active areas of care and management.
There are multiple consensus statements and recommendations on bone health that
can be synthesized into general principles: children with active inflammation and/or on
chronic corticosteroid therapy (3 months or longer), and significant increase in BMI
z score in the first 6 months of corticosteroid therapy, should have routine screening of
bone health and receive supplementation of calcium and vitamin D.22 Bone density in
children with osteopenia is best monitored by dual-energy X-ray absorptiometry (DXA)
according to age-related norms, ideally performed in a pediatric facility. Cholecalciferol
supplementation iswell tolerated and effective in increasing VitaminD levels. In addition,
results of a small study of adolescent and young adult females with well-controlled juve-
nile onset systemic lupus erythematosus (SLE) and low Vitamin D levels suggested that
VitaminD replenishmentmayhaveasmall beneficial effecton lupusactivity and fatigue.23
DIETARY AND NUTRITION SUPPLEMENTATION

The data on nutrition supplementation in children with rheumatic disease are sparse.
However, in clinical practice, families and patients have many questions and often try
different interventions ranging from supplementation, to restrictive diets, to “anti-in-
flammatory” diets. Complementary and alternative medicine (CAM) is commonly
used, with frequencies between 34% and 92% in different studies. Dietary modifica-
tions and natural health products are among those most commonly used.24,25

In children with rheumatic diseases, there was a greater use of CAM among patients
who did not have regular follow-up care.26 In a JIA cohort, taking CAMwas associated
with subsequent lower global health and physical functioning despite higher adher-
ence to prescribed medications as assessed by the rheumatologist (P<.05). Use of
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CAM was not associated with subsequent improved quality of life, decreased pain, or
disease severity.27

Data on diet and nutrition supplementation are abundant in adult studies. Large
studies and meta-analyses demonstrate that regular consumption of sugar-
sweetened soda, but not diet soda, is associated with increased risk of seropositive
rheumatoid arthritis (RA) in women, independent of other dietary and lifestyle fac-
tors.28 Plant-based diets, such as theMediterranean diet, were shown to have positive
effects on pain and disease activity in adults with RA in several large prospective and
randomized controlled trials.29 Fasting and elimination diet studies are few; fasting di-
ets may help with pain and swelling but their effect on disease progression and long-
term outcomes is not known.29

In growing children, diets including the basic food groups containing sufficient cal-
ories, vitamins, and minerals are essential for growth and development, so fasting and
elimination diets are not advised. Use of the Mediterranean diet in children showed ev-
idence of improvement in cardiorespiratory fitness and obesity-related diseases, but
none related to musculoskeletal health.30

The evidence for using marine oil, specifically omega-3 fatty acids, to alleviate pain
in arthritis patients is of moderate quality in adults with RA.29,31 One study demon-
strated a possible mechanism for the beneficial effect through the reduction in the
concentration of thromboxane B2 in blood of subjects with high risk of CVD. Adults
with RA had lower leukotriene B4 content in neutrophils after supplementation with
marine-derived omega-3 polyunsaturated fatty acids.32,33

Herbal medicine and supplements are also popular among patients, and their use
should be recognized and discussed by medical care providers. Some herbal medi-
cines have shown promise for reducing pain and inflammation in rheumatic diseases
in adults. There is research on compounds such as g-linolenic acid and plants such as
Harpagophytum procumbens (devil’s claw), Tanacetum parthenium (feverfew), Unca-
ria tomentosa (cat’s claw), Urtica dioica (stinging nettles), and Zingiber officinale
(ginger).24 There are a few studies showing improvement in pain, and fewer on active
joint disease, related to intake of borage seed oil, curcumin (turmeric), and Triptery-
gium wilfordii, sometimes called the thunder god vine.29 When evaluating such
research and counseling patients, it is important to discuss that herbal products are
often combined formulations, which differ in active ingredient content. Furthermore,
safety varies according to the geographic source of the plant material, the climate
in which they were grown, and the time of harvest, as well as the part of the plant
used and (for extracts) the choice of extraction method.24 Finally, the production, mar-
keting, and sale of most herbal products and dietary supplements are not regulated.
There is also a possibility of interactions between herbal products and prescribed
medications; for example, lower efficacy of corticosteroids and methotrexate associ-
ated with the use of products containing Echinacea. The National Institutes of Health
Center for Complementary and Integrative Health has warehoused information that is
a good resource for herbal medicines, including their use and safety concerns (https://
nccih.nih.gov/health/herbsataglance.htm).
CARDIOVASCULAR OUTCOMES

Poor long-termCVD outcomes are a concern for many children with rheumatic diseases
because of their chronic longstanding inflammation, abnormal risk factors as shown by
markers of risk such as high C-reactive protein, and because of the strong association in
adults who have RA and lupus with poor CVD outcomes.34 Several studies, summarized
by Coulson and colleagues,35 have shown abnormal lipid profiles in children with
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various categories of JIA, not all related to corticosteroid treatment. Children with JIA
have elevated systolic and diastolic blood pressures compared with healthy controls,
although values were within normal levels.35 In the Atherosclerosis Prevention in Pedi-
atric Lupus Erythematous cohort, an intervention study of statins, at baseline patients
had a higher carotid intima-media thickness (CIMT) that was associated with higher
BMI, longer disease duration, increasing age, and male sex.36 In adults with RA, a small
study showed that reduction in CIMTwas associated with clinical response to TNFi, and
a large study demonstrated a greater than 2-fold reduction in first CVD events in patients
treated with TNFi compared to those treated with other medications.37,38 Similarly, a
small study of prepubertal children with JIA revealed increased CIMT at diagnosis
comparedwith healthy controls, and after a year of treatment, the greatest improvement
in CIMTwas in those treated with TNFi therapy.39 Thus, there is ample evidence to show
that children with rheumatic diseases have vascular abnormalities. However, what this
means in terms of future cardiovascular risk is not known. It seems likely that effective
disease treatment and, when possible, the avoidance of steroids can only be helpful
from a cardiovascular standpoint.

GENERAL RECOMMENDATIONS FOR ACHIEVING BETTER NUTRITIONAL OUTCOMES

1. Because of a risk of growth failure and poor nutrition, providers should monitor
growth parameters and perform general diet screening regularly.

2. Prescribers should recognize and attempt to mitigate corticosteroid side effects
leading to obesity and poor bone and cardiovascular health by use of steroid-
sparing agents such as disease-modifying antirheumatic drugs and BRMs to allow
reduction of steroid dose and duration.

3. Providers should take a diet history, including use of supplements and herbal med-
ications, and counsel families accordingly.

4. Children should eat regular meals with a balanced diet and suitable portion sizes,
and receive nutritional support as needed.

5. Obesity should be treated aggressively with referral to programs for weight man-
agement, nutrition, and physical fitness.

6. Providers should screen for low 25-OH vitaminD and supplement as needed for bone
health, as well as insure adequate calcium intake by supplementation as needed.

7. For children at risk for fracture due to moderate to high GCS use and obesity, pro-
viders should consider DXA imaging of the posterior-anterior spine and total body
less head, to assess bone mineral content and areal bone mineral density (https://
www.iscd.org/official-positions/2013-iscd-official-positions-pediatric/).

Diet Resources: More specific information and details for families can be found
below:

Arthritis Foundation (US): http://www.kidsgetarthritistoo.org/living-with-ja/daily-life/
healthy-eating/juvenile-arthritis-nutrition-2.php.

National Rheumatoid Arthritis Society (UK): http://www.jia.org.uk/diet-and-jia.

PHYSICAL FITNESS AND ACTIVITY FOR CHILDREN WITH RHEUMATIC DISEASES

Most studies of physical fitness in children with rheumatic disease have involved JIA
patients with mainly joint disease. Some of these studies are applicable to children
with other rheumatic diseases. However, it is important to remember that systemic
rheumatic diseases including sJIA, lupus, dermatomyositis, and systemic vasculitis
often have persistent internal organ or muscle involvement that also limits physical ac-
tivity. In many such patients, a high level of inflammation causes anemia and
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constitutional symptoms that also diminish exercise tolerance. Clearly, effective med-
ical treatment of these diseases is essential for improving physical fitness.
It is no surprise that children with JIA (previously known as juvenile rheumatoid

arthritis) and polyarticular joint involvement have historically been less physically fit
than their peers. A small study in 1992 showed that children with polyarticular JIA
achieved poorer scores on a standardized physical fitness test compared to age,
sex, and size-matched normally active, healthy children who were not involved in
competitive athletics40. Ten years later, shortly after the initial approval of a TNFi for
treatment of JIA, a meta-analysis of 5 studies of peak oxygen consumption during ex-
ercise showed moderate to severe impairment in cardiorespiratory fitness of JIA pa-
tients compared to healthy children41. In their own subsequent study these
investigators demonstrated that the level of physical activity in JIA patients, as
measured by an electronic activity monitor and by parental activity rating, was signif-
icantly related to cardiorespiratory fitness as measured by peak oxygen consumption
during exercise, but not to body composition42.
In the years following the advent of powerful new medications and more aggressive

treatments for polyarticular JIA, anecdotallymost pediatric rheumatologists saw impres-
sive improvements in the physical function of many of their JIA patients, including better
ability to exercise and sometimes to participate in sports. However, recent studies from
Switzerland43 and Australia44 comparing children with JIA to healthy peers showed that
those with JIA still have reduced total daily physical activity and reduced cardiorespira-
tory fitness. Only 38% of JIA patients met the recommend goal of 60 minutes of daily
moderate to vigorous physical activity (MVPA), as compared to 60% of healthy con-
trols43. More recently, even lower achievement of recommended MVPA (4% for JIA pa-
tients compared to 16% for controls) was documented in a 2016 study of JIA patients in
TheNetherlands,whohadbeen treated for their joint diseaseaccording tomodernguide-
lines and had low disease activity scores according to their rheumatologist45. In this
study, lower MVPA correlated with lower self-assessment of overall wellbeing according
to the standardizedChildHealth AssessmentQuestionnaire, andwith higher self-assess-
ment of pain. A recent study from Denmark using accelerometry to measure physical
fitness also demonstrated lower levels of fitness in JIA patients compared to healthy con-
trolsmatched for age andsex. Lowerphysical activity in the JIA group correlatedwith low
fitness level, higher erythrocyte sedimentation rate, higher overall disease activity, and
higher number of joints with swelling or limited range of motion, especially hip and ankle
joints46. However, unlike the previously mentioned study from The Netherlands45, there
was no relationship between physical activity and pain scores46. In a second report
involving the same study, the only psychosocial factor identified to be associated with
higher physical fitness scores was the patient’s specific belief of having control of pain47.
It is likely that multiple factors contribute to the lower levels of fitness and physical

activity in recent studies of JIA patients with low disease activity. Fitness and physical
activity go hand-in-hand, each influencing the other. In the previously discussed early
study40 of physical fitness in polyarticular JIA patients, fitness levels were not always
related to degree of disease activity as estimated by active joint counts or disease
severity scores, leading the authors to hypothesize that lower physical fitness may
also be associated with family, physician, and school concerns about potential limita-
tions. In the aforementioned recent study from Australia44, although the JIA patients
did not have any impairment in fundamental movement skills, parents of these children
reported significantly more physical and psychosocial impairments in both their chil-
dren and themselves, compared to the healthy controls and their parents. These re-
sults suggest that parental concern about their child’s abilities and exercise
capacity may lead to discouraging or setting limitations on the child’s physical activity.
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In addition to socially imposed limitations, fatigue can be a significant problem for JIA
patients, and can be the result of both physical and psychological factors. Fatigue is
associated with disability and poor self-efficacy. Some interventions to increase over-
all activity level, reduce perceived disability, and increase self-efficacy may reduce
fatigue and improve overall functioning48.
An appropriate amount of exercise reduces disease-related disability, encourages

an active lifestyle, improves bone and cardiovascular health, and does not exacerbate
arthritis49. In view of the many benefits of exercise, educating children with rheumatic
disease and their families on the child’s appropriate level of physical activity, and
encouraging these children to engage in exercise, is important. Although most will
be unable to participate in highly competitive sports activities, a recreational sports
team or another exercise activity may be a good fit.
EXERCISE INTERVENTIONS

Although physical therapy has always been important for mobilizing joints with flexion
contractures and strengthening muscles around joints, recently a number of aerobic ex-
ercise interventionshave beendeveloped for JIApatientswith a goal of increasing overall
physical fitness. One of the first randomized, controlled trials of exercise for JIA patients
was conduced by Canadian investigators in 2007. This 12-week, single-blinded study
comparing 2 exercise programs (high-intensity aerobics vs qigong) 3 times weekly
demonstrated no difference in cardiorespiratory fitness as assessed by peak oxygen up-
take and other measures. However, participants in both programs had significant
improvement in scores on the Child Health Assessment Questionnaire, and compliance
with qigongwasbetter.50 In 2017, a systematic literature reviewwasconducted to create
guidelines on the use of structured physical activity in JIA management. Grade A evi-
dence from randomized randomized clinical trialswas found for the following recommen-
dations: (1) Pilates for improving pain, quality of life, functional ability, and range ofmotion
(ROM), (2) a homeexercise program for improving quality of life and functional ability, and
(3) an aquatic aerobic fitness program for decreasing the number of active joints.
A recent observer-blinded, randomized, controlled trial conducted in 3 centers in

The Netherlands studied the effects of a new internet-based program called rheuma-
tes@work. The study compared outcomes in an intervention group who participated in
a cognitive and physical internet-based training program for 14 weeks combined with
4 group sessions versus a control group who received standard care. They found a
positive effect in the intervention group on physical activity, exercise capacity, and
participation in school and physical education class in the intervention group, with im-
provements lasting for 12 months.51

Compliance with an exercise program that will carry over to become part of the par-
ticipants’ lifestyle has long been a challenge for both healthy persons and thosewith dis-
abilities. One recently studied exercise intervention consisted of a “gamified” series of
walking contests between groups of healthy adolescents in several schools in Northern
Ireland, using pedometers and an internet site. The perception of being a part of a team,
peer influence, competition against oneself, and positive reinforcement or incentives
were among the factors found to be important for continuing participation52. Alternative
programs that encourage children onto a lifelong pathway to exercise are being used in
many pediatric centers across the United States. These programs focus on the idea that
exercise is medicine, and for children, the approach to exercise is through play/recrea-
tion. Although specific details of these programs vary, general elements are similar. A
typical program targeting children with chronic diseases is developed and supervised
by sportsmedicine physicians, athletic trainers, and physical therapists, who collaborate
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with a variety of subspecialty providers who refer children. It engages the patients and
families in thephysical activity program,which aims to change: (1) thoughts and attitudes
toward physical activity, (2) habits at home regarding physical activity, (3) functional
movement skills and fitness measures, including strength, coordination, balance, and
endurance, and (4) confidence to engage in a variety of physical activities with friends
and peers. After an initial evaluation, based on baseline function, children are put into
a 1:1 rehabilitation program, group exercise and play class, or a strength and condition-
ing class. Such programs hold promise to be particularly effective in promoting enjoy-
ment of exercise and its incorporation into overall lifestyle for children who are
accustomed to being sedentary due to disease or attitudes.
Exercise Program Resources: More specific information and details for physicians

can be found below:

http://www.exerciseismedicine.org/support_page.php/physical-activity-health-
impact/

http://www.nationwidechildrens.org/play-strong.
GENERAL PRINCIPLES AND RECOMMENDATIONS ON ACTIVITY AND EXERCISE

1. If the child’s rheumatic disease is active or flaring, it may be best to hold intense
activities until disease is better controlled and/or to discuss further with the pediat-
ric rheumatologist.

2. If the child is improving from an active disease episode or in remission, start discus-
sion about benefits of physical activity globally for weight management, improve-
ment in pain and stiffness, and long-term cardiovascular health.

3. Complete a brief assessment of the child’s physical activity in terms of intensity,
frequency, and duration per week.

4. Determine the perceptions about exercise and activity abilities and limitation from
both child and parents.

5. Plan on whether a home exercise program will be implemented or whether a struc-
tured program would be better suited.

6. Recommend daily physical activity based on patient abilities with the ultimate goal
of dynamic, high-impact, and resistance activities.

7. Reassess adherence to exercise program, daily activity, and fitness in 3 to
4 months. If there are no significant changes from baseline behavior, recommend
referral to a structured program or physical therapist.

Home Exercise Resources: Some examples of online exercise games and dances
for children, ways to incorporate physical activity into everyday life for families, age-
related guidelines for physical activity, and handouts for physicians can be found
below:

www.gonoodle.com/
http://www.kidsgetarthritistoo.org/living-with-ja/daily-life/staying-active/ja-
exercise.php.

https://www.nhlbi.nih.gov/health/educational/wecan/get-active/getting-active.
htm.

https://www.caringforkids.cps.ca/handouts/physical.activity.
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