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Disclaimer 

The presentation provides general 
information and advice for transplant 

patients. For specific medical guidance 
relating to health issues, please talk to 

your doctor or members of your 
transplant team.
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Objectives

At the end of this session, you will be able to: 

• Identify the benefits of physical activity in children

• Identify the unique reasons why it is important in children with an organ 
transplant 
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The terms I am going to use today

What is the difference between Physical Activity and Physical Fitness?

Physical activity is something you do. 

Physical fitness is something you acquire, a characteristic or attribute one can achieve by 
being physically active.

What is the difference between Physical Activity and Exercise?

Exercise is structured and tends to have fitness as its goal.
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Exercise for Kids = PLAY!

Definition:

1. To engage in activity for enjoyment and recreation rather   
than a serious or practical purpose

2. To take part in (a sport)

Play can allow children to achieve exercise and 
physical fitness and is an essential part of a 

healthy childhood
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The Bottom Line is……

Children who receive organ transplants 
need daily activity, play and exercise of 
all types to help them keep their organ 
and the rest of their body as healthy as 
possible…. 
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A.     YES B. NO

My Child Gets Enough Exercise
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How much exercise my child gets a week:

a) Once a week, at least 60 minutes

b) 2-3 times a week, at least 60 minutes

c) 4-5 times a week, at least 60 minutes

d) Daily, at least 60 minutes
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Header Title 

• Body Text 

• Body Text

Not only a 

problem for 

children with 

transplants

13



0-2: No screen time

2-4: Minimize Screen time 

or inactive time to less than 

1 hour at a time

5-17: 

•Limit screen time to no 

more than 2 hours

•Limit sedentary and indoor 

time though day
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Why?

15



Could we use technology to our 
advantage? 

• Maybe……
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10. It makes you “FIT”
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What makes you “Physically Fit”?

Which of the following is not important for health-
related fitness?

A. Endurance
B. Strength
C. The ability to jump high
D. Being flexible
E. Lean muscle mass
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“Physical Fitness”

• Made up of health-related fitness and traditional motor fitness

• “Health-related fitness” includes areas of daily function that are 
related to “good health”

• Components include: 
1. Cardiorespiratory endurance (“cardio”)

2. Muscular strength/endurance (“weights”)

3. Flexibility (“stretching”)

4. Body composition (“lean versus fat tissue”)
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What do we know about the fitness 
of children with transplants? 

Very little research in kids
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• Using treadmill tests and 

field tests (“beep test”) has 

been shown to be reduced 

compared to non-transplant

• May be better if younger 

age at transplant

• Limited by leg fatigue 

• Lower fitness associated 

with sirolimus



Strength: 

None of the post-transplant patients achieved the HFZ

• Liver:  35% achieved HFZ for curl-ups (Unnithan, 2001)

• Documented change in muscle function:
•Change in enzyme levels
•Change in how muscle cells use oxygen
•Change in blood flow
•Fatigability

Higher risk of muscle weakness

23



What do we know about Flexibility after Transplant

•Data in pediatric kidney and 
liver suggest most have low 
back/hamstring flexibility within 
healthy zone (Unnithan, 2007; Krasnoff, 2006)
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Body composition 

• Balancing act 
• Obesity can be a side effect of 

immunosuppressive therapy (especially 
corticosteroids), however can also result from 
inactivity and muscle deconditionning related 
to chronic illness

• Risk factor for morbidity and mortality and 
can impact graft survival rate (Holley, 1990)

• Has reported to be present in pediatric and 
adult transplant recipients (Feber, 1996; Baker 1992)

• Poor weight gain can also be a problem post-
transplant and impacts outcomes
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In Summary

Pediatric transplant recipients can have reduced 
health-related fitness

Why? …
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Poor exercise capacity
Muscle weakness and atrophy

Reduced flexibility
Altered body composition



Why? Pretransplant Factors 

  Heart function (CHF)
•Reduced cardiac output
•Decreased O2 saturations
•Shortness of breath
•Fatigue
•Reduced blood flow to 
muscles 

•biochemical changes

•Poor nutritional status
•Reduced mobility

•technology
•Lifestyle
•medical restrictions

  Lung function (CLD)
•Decreased O2 exchange

•Decreased O2 saturations

•Shortness of breath

•Fatigue

•Reduced O2 to muscles
• biochemical changes

•Poor nutritional status

•Reduced mobility
•technology

•Lifestyle

•medical restrictions
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Why? Pretransplant Factors 

  Kidney Function
• Dialysis

•  nutrition

• Anemia

• Hypertension

• Bone changes

• Fatigue

• Reduced activity
•technology

•Lifestyle

•medical restrictions

  Liver function 
• No technological support

•  nutrition

• Ascites/swelling

• Jaundice

• Risk of bleeding

• Fatigue

• Reduced activity
•technology

•Lifestyle

•medical restrictions
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Before Transplant 

How did your child feel? 
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• Sick

• Tired

• Low energy

• Short of breath

• Swollen

• Low appetite

• Needing technology to help 
(dialysis, heart machine)

• Don’t want to do things



Why? Post-Transplant Factors

• Pre-transplant issues do not go away immediately

• Surgical Trauma and Critical Illness

• Rejection – acute or chronic

• Organ specific issues:
• Denervation
• Altered Breathing Mechanics  

• Medications:
• Corticosteroids – impact on muscle
• Calcineurin Inhibitors (cyclosporin, tacrolimus) – impact on how 

muscle metabolism
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Haykowsky & Tymchak (2007) NEJM

Excellent 

exercise 

capacity and 

fitness is 

possible !!

“Similar to age-

matched, endurance 

trained male 

athletes”

“Completed a half-

ironman …454th of 

558 competitors”
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So back to the…..

Top 10 reasons why your child 
(with a transplant) should play 
have regular exercise/play
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10. Regular exercise/play makes you “FIT” 

Shown to be effective for adults with transplants:

• Improved exercise capacity (VO2max) 

• Improved muscle function:
• Increased muscle mass

• Reduce steroid-induced muscle atrophy

• Improved muscle metabolism

• Improved skeletal muscle capillary density (more blood flow)

• Improved function
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Evidence in Pediatrics

Patel et al. (2008): 11 pediatric heart transplant recipients

• 12 week home-based intervention

• Aerobic exercise 3X/wk at 75-85% HRmax

• Strengthening – 2X/week with resistance bands – UE only

• Improvements: 

• Strength - triceps, biceps and quadriceps

• Peak VO2 

• Endurance
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Evidence in Pediatrics

 Deliva et al (2012): 39 heart and lung transplant recipients

• 3 month intervention: home-based versus hospital attended

• No significant 

difference in 

improvements seen 

between groups

• Clinically and 

statistically significant 

improvements at 3 

months and 1 year
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Strength

• No significant 
difference between 
groups

• Improvements 
primarily see in 
proximal muscle 
groups including 
shoulders and hips
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Flexibility

• Statistically 

significant 

improvements 

found in 

hamstring, 

lumbar flexion 

and shoulder 

flexibility at 3 

months and at 

one year
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EXERCISE →  FITNESS →  HEALTH
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9. Children who exercise are more likely to 
become adults that exercise

 Another way to say this is that inactive 
children will become inactive adults with all 
the health problems that brings

 Exercise influences motor skill development 
and influences creativity of future 
movement

 If they develop the skills, they will more 
likely continue to engage in these types of 
activities
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Nationwide attention
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Could we use technology to our 
advantage? 

• Technology doesn’t teach 
movement skills

• Technology doesn’t foster the 
connection with the outdoors

• Technology doesn’t teach social 
skills

• Technology doesn’t teach the 
problem-solving/thinking skills 
that actual participation in 
activity does
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8. Exercise improves bone strength

• Bone density reduced in some children with transplant (Daniels, 2003; Cahill, 2001), 
increasing the risk of fracture into adulthood

•Pre-transplant – nutritional, lack of activity

•Post-transplant – immunosuppressive side effects (steroids)

• Improves with strength training (Braith, 1996) 

• Weight bearing activity is key but posture training and balance 
skills are also important
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7. Exercise reduces risk factors for 
cardiovascular disease

• Increased risk of metabolic syndrome in 
kids with transplant including:

• ↑ BP

• ↑ cholesterol/hyperlipidemia

• Obesity/nutrition

• Diabetes

= healthier adults

Decreased risk of heart attack 

and strokes!
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6. Exercise improves mood & helps reduce 
stress and anxiety

• Children with chronic disease, 
such as transplant, may have a 
higher risk of anxiety and 
symptoms of depression (Annuniato et al, 

2012; LaRosa et al, 2011)

• There is an abundance of 
evidence that exercise has a 
positive impact on mood –
many report a sense of calm 
and well-being

• May be related to natural 
endorphins or serotonin levels

(AAP)
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5. Exercise Improves Sleep Quality and 
Energy Levels

• Anecdotally, fatigue is a 
common complaint of 
transplant recipients

• Regular exercise often makes 
kids feel more energetic, allows 
them to be more active, and 
reduces the likelihood that 
they'll tire during the day (AAP)

• Endorsed by the National Sleep 
Foundation
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4. Exercise improves Quality of Life

• "Quality of life” is the the individuals sense of 
personal well-being

• QOL in transplant recipients is improved post 
transplant, however may not reach the level of 
their healthy peers

• Themes that have been identified by children as 
important for good QOL include: Family, friends, 
being independent, having support, being able 
to participate in leisure and recreation, school, 
knowledge and learning, attitude and beliefs 
(about oneself), having a job, helping others, 
being social and having good health

• Exercise has been shown to improve QOL in 
many chronic illnesses
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3. Exercise improves thinking

• Reports of difficulties with school re-entry 
post transplant:

• Related to absences, difficulties catching 
up and medication related complaints 
and psychological functioning

• Physical Activity is positively associated 
with cognition, academic achievement, 
behaviour and psychosocial functioning 
outcomes (Castelli et al, 2007; Shephard, 1995)
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2. Exercise improves self-esteem and self-
efficacy

• Allows them to take 
risks

• Lets them pursue 
interests and make 
choices

• Encourages them to 
set goals
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1. EXERCISE IS FUN!!!
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So in conclusion….

• Exercise is Child’s play but that’s not 
all…

• It is fundamental part of childhood 
that is essential for children post 
transplant to optimize their recovery 
and promote life long health
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THANK YOU
QUESTIONS?
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