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Physical activity is an important 
component of health



Physical Activity in important to health



• Cardiovascular disease

• Hypertension

• Obesity

• Diabetes mellitus

• Osteoporosis

• Depression

• Some types of cancer 



https://csepguidelines.ca/children-and-youth-5-17/





Physical activity in children in South Africa

• ~ 50% of children:

– Do not meet 60 min/d 

MVPA

– Spend < 25 min/d in 

organized sports

• Uys M, Bassett S, Draper L, et al.   Results from South 

Africa’s 2016 Report Card on Physical Activity for 

Children and Youth. J Physical Activity and Health. 2016 

• 381 children 11-15 yr, 

Mpumalanga province.

• Socioeconomic status 

predicted:

– Sedentary time

– All PA parameters: informal 

activity, walking for 

transport, MVPA

• Micklesfield L, Pedro TM, Kahn K, et al.  Physical 

Activity and Sedentary Behavior among adolescents in 

rural South Africa:  levels, patterns, and correlates. BMC 

Public Health.  2014



Having JIA can impact a child or teen’s 

ability to be active

• Pain and fatigue may limit ability to participate when 

disease is active.

• May be advised NOT to participate in routine school PE 

or after school activities.

• Can’t keep up with peers….pain, fatigue, deconditioning.

• Challenge for children who are playing sport at 

competative levels. 

– Emotional consequence of stopping their sport.  



Children with JIA have low fitness and 

physical activity 

• Lower levels of physical activity than peers.

• Higher inactivity……deconditioning.

• Impairments in aerobic and anaerobic fitness.

– VO2 max 21.8% lower than healthy children. 

• Muscle weakness around affected joints.

• Low bone mass and strength.

• Majority of these studies are small cohorts.  



Linking Exercise, Activity and Pathophysiology in 

Childhood Arthritis: A Canadian Collaborative CIHR Team 



 Prospective longitudinal study of Canadian 
children with JIA

 AIMS:  To describe the trajectory of physical 
activity (PA) and its relationship to: 

✓ Disease factors 

✓ Quality of Life 

✓ Inflammation 

✓ Bone and muscle development and function



Centres



Objectives

❖What are the determinants of physical activity in children 
with JIA?

❖ How does physical activity influence clinical outcomes, 
inflammation and the development of muscle and bone in 
children with JIA?

❖ Does physical activity intervention improve clinical 
outcomes, inflammation and the development of bone and 
muscle in children with JIA?



Study Components

❖Clinical data  
❖Questionnaire data (*Physical Activity 

Questionnaire)
❖Accelerometry
❖Bone structural data 
▪ HRpQCT/pQCT (3 centres)

❖Muscle force data
❖Inflammatory biomarkers 



The Physical Activity 
Questionnaire 

(PAQ-Child or Adolescent)

 Validated self report questionnaire

 7 day report

 PAQ-C (ages 8-14 yrs): PAQ-A (ages >14-18 
yrs)

 Scoring:  1= lowest PA;  5= highest PA

 Healthy children mean 3.0. (0.72) *

⚫ Boys > girls;  younger> older children

Crocker PR, Baily DA, et al. Med Sci Sports Exerc 1997;  Janz KF, Lutuchy EM, Wenthe P, Levy SM. 

Med Sci Sports Exerc 2008;  *Voss C, Ogunleye AA, Sandercock SRH. Pediatr Int 2013



Physical activity-
baseline visit

 Children with JIA ≥ 8 yrs enrolled in LEAP between 
2012-2015 with complete baseline visit.

 2 subject groups:

⚫ New diagnosis ≤ 6 months

⚫ Previous diagnosis > 6 months

 Data examined:

⚫ Sex, age at diagnosis, age at study entry

⚫ Disease duration

⚫ JIA subtype

⚫ # active joints

⚫ Presence of lower extremity active arthritis



Measure (range) Total 

(n=571)

New diagnosis 

(n=163)

Previous 

diagnosis(n=408)

cJADAS10 (0-30) 2.2 (5.8) 6 (9.0)* 1 (4.2)*

CHAQ  (0-3) 0.125 (0.5) 0.25 (0.625)* 0 (0.375)*

JAQQ (1-7) 2 (1.6) 2.3 (1.9)* 1.9 (1.5)*

Pain score  (0-100) 9 (31) 12 (35)* 8 (30)*

Fatigue (0-100) 75 (26.4) 69.4 (27.7)* 76.4 (25.6)*

Disease status measures

*P < 0.001
Pain score (CHAQ):  0 = NO pain
Fatigue scale: 100= NO fatigue; healthy norm 80.5



PAQ score 

(mean, SD)

P value

Total 2.61 (0.75) P< 0.001

Girls 2.6   (0.72) P< 0.001

Boys 2.62 (0.81) P< 0.001

New diagnosis 2.46 (0.75) P< 0.001

Previous 

diagnosis

2.67 (0.75) P< 0.001

Normal population 3.01 (0.72);  Girls 2.69 (0.62); Boys 3.0 (0.72)

Voss C, Ogunleye AA, Sandercock GRH.  Pediatr Int.  2013

PAQ scores: 
baseline LEAP visit
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Exercise Intervention Pilot

 Home-based personalized exercise program

⚫ Jumping, resistance, hand grip

⚫ 3X per week

⚫ Designed by exercise specialist

 6 month exercise program

⚫ 4 wk blocks with progression in exercises over time

 1 group session per month

 20 subjects enrolled and completed baseline, 6 and 12 

mo followup. 

⚫ Difficulty with adherence to home program and group sessions  



Exercise Intervention Pilot

 Outcomes:

⚫ Pain  (questionnaire)

⚫ Fatigue  (questionnaire)

⚫ Bone strength   (DEXA and HR-pQCT: baseline, 6, 12 mo)

⚫ Muscle strength (baseline, 6, 12 mo)



Fatigue decreased at 6 and 12 months

No significant change in bone mass, structure, or muscle strength



It might hurt, but you have to push 

through the pain…..

 “I know if I start getting into it 

I’ll keep doing it hopefully after 

the study. I’ll keep, like, going 

‘cause I want to be active.” 

(girl, 13 yrs)

 It might hurt a bit, but you 

have to push through the pain 

‘cause it helps you a lot. (S, 

age 12)

 Some days it’s just, like, my knees 

would just not be able to run…so I 

just kind of had to stop running. (K, 

age 15)

 Two or three years ago it was pretty 

painful…I stopped playing hockey for 

a bit and then stopped doing lots of 

stuff like rugby. (M, age 16)

 I’m always worried about permanent 

damage. I know that they say a lot of 

things won’t damage him, but I just—

kicking a soccer ball with your ankle 

that has arthritis just sort of doesn’t sit 

well with me. (K, parent)



Exercise Intervention Pilot: 

What did we learn?

 Engagement in and adherence to exercise prescription 

is a challenge.

 Longer time periods required to see substantial change 

in strength and bone mass.

 Increasing exercise shows early benefit to decrease 

fatigue and increase confidence in ability to participate 

in PA. 

 Ability to participate in physical activity is an important outcome to 

children with JIA and their parents.



J Philpott et al
Paediatr Child Health
2010



SLE and fitness in children

• Renal, cardiac, respiratory, joint, muscle inflammation may impact 

fitness and ability to be active.

• 15 youth with SLE

• Disease activity stable/low

• Reduced aerobic fitness:   Variable performance.

• Muscle strength low.

• High levels of reported fatigue.

Fitness, Fatigue, Disease Activity, and Quality of Life in Pediatric Lupus 
K. M. Houghton,L. B. Tucker,J. E. Potts, D. C. McKenzie Arthritis & Rheumatism (Arthritis Care & 
Research)Vol. 59(4): 2008



Exercise training in childhood-onset systemic lupus erythematosus: a controlled 
randomized trial 

Danilo ML Prado , Fabiana B Benatti, Ana L de Sá-Pinto , et al. Prado et al. Arthritis Research & Therapy 2013, 
15:R46

• 12 weeks, 2X/wk aerobic exercise training program in 

person.

• 20 subjects; 9 trained vs 10 not trained.

• Trained group improved:

• Program was safe…no flare or increase in disease 

activity.



Juvenile dermatomyositis

• Rest while muscles are inflamed….

– ?increase muscle inflammation

– ? Worsen disease activity

• Muscle weakness

• Poor aerobic conditioning

• Decreased bone mass (steroids and muscle weakness)



Exercise training in JDM

• 10 children with mildly active chronic JDM; 12 week 

aerobic and resistance training program.

– Safe

– Improved fitness and muscle strength

– Increased lumbar spine mineral density

• 26 children with mildly active chronic JDM;  12 week 

home based treadmill training and strength exercise.

– Safe

– Improved muscle function, trend to improved fitness.

– Included # pts who were already quite active.  



• Physical activity participation is important to our 

patients and their families. 

• Physical activity should be encouraged in all of 

our patients.

– Improving strength, flexibility, balance

– Encourage social interaction through sport

• Physical activity is safe for children with 

rheumatic disease.



A few scenes from beautiful 

British Columbia

Any questions?




