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What is Frailty?

� Frailty is a biologic syndrome of decreased reserve and 

resistance to stressors, resulting from cumulative declines 

across multiple physiologic systems, and causing 

vulnerability to adverse outcomes.
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Chronic 
undernutrition

Disease Aging

Sarcopenia

↓  VO2 max
↓ Strength 
and power

↓ Resting 
metabolic rate

↓ Walking 
speed↓ Activity

↓ Total energy 
expenditure

Frailty in Elderly- Pathophysiology

Adapted from Fried et al, Journal of Gerontology. 2001 
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Operationalizing a Phenotype of Frailty

• 1. Shrinkage 

• 2. Weakness

• 3. Exhaustion

• 4. Slowness

• 5. Low activity

Characteristics of Frailty

Fried et al, Journal of Gerontology. 2001 
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Frailty Phenotype

� 0 criteria- No frailty

� 1 or 2 criteria- Intermediate

� ≥ 3 criteria- Frail
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Frailty in the Young? 
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Frailty in Children with Cardiac Disease?

Current tools-

• History and physical exam

• EKG

• Echo

• ? Exercise test

• ? Lab test
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Research Hypothesis

� Children with significant cardiac disease will perform 

worse in the frailty phenotype
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Research Objectives

• To assess the feasibility of measuring the components of 

frailty phenotype in children using developmentally 

appropriate methods

• To compare indices of frailty in children with significant 

cardiac disease (CCD) with healthy controls
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Inclusion Criteria

• Ages 8-17.5 years

• ≥ 1 of the following:

1. Status post Fontan

2. Heart failure

3. Pulmonary hypertension

• Age and gender matched healthy controls



© The Children's Mercy Hospital, 2014. 03/14

12

© The Children's Mercy Hospital, 2014. 08/14

Frailty Measures

Frailty Domain Adult Measures Proposed Pediatric Measures

Slowness 15 feet walk test 6 minute walk test (Z score)

Weakness Hand grip strength Hand grip strength (percentile)

Exhaustion CES-D Peds QL multidimensional fatigue scale/ 
Peds QL

Shrinkage/ body 

composition

Weight Height, weight, BMI, MUAC, triceps skin 

fold thickness (percentiles)

Diminished physical 
activity

Activity recall 
questionnaire

PAQ/ MAQ/ accelerometer
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Statistical Methods

� Two tailed T-tests to compare Z-scores/ percentiles of raw 

scores between the 2 groups
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Results
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Slowness: 6 Minute Walk Test (Z score)

p<0.001
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Weakness: Hand Grip Strength (%tile)

p<0.001p<0.001
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Exhaustion- Peds Multidimensional 
Fatigue Scale

p<0.001 p<0.001
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Peds QL

p<0.001 p<0.001 p<0.001 p<0.001
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Body Composition

p<0.001 p<0.01 NS NS NS



© The Children's Mercy Hospital, 2014. 03/14

21

© The Children's Mercy Hospital, 2014. 08/14

Activity: Physical Activity Questionnaire

P < 0.001p<0.001
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Activity: Modifiable Activity 
Questionnaire

p<0.001
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Vigorous

Moderate

Light

Activity: Accelerometer

Sedentary
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Conclusions

• The components of frailty can be assessed in children by 

using the developmentally appropriate methods described 

in this study

• Children with heart disease differ significantly from controls 

in all 5 domains of frailty- slowness, weakness, height and 

weight, self-reported exhaustion and physical activity levels
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Limitations

• Cross-sectional study. So, no longitudinal data

• ? Prevalence of frailty

• Small sample size

• Single center study

• Selection bias for controls 
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Future Directions

• Larger and longitudinal studies with retrospective and 

prospective data to correlate frailty measures with 

morbidity and mortality

• Defining frailty phenotype in children with heart disease

• Interventional studies to see if reversing frailty measures 

can improve morbidity
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