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IntroductionIntroduction

Exercise induced bronchoconstriction (EIB): 

� affects up to 80% of children with asthma 

� influenced by:

• climatic conditions

• air quality 

Inci D, Guggemheim R, et al., J Clin Med Res. 2017, 9:410-415;
Westergren T, Bernsten S, et al., Pediatr Allergy Immunol. 2017, 28:86-92

Unlimited physical activity 

Key issue of asthma control and 
management in children



Inci D, Guggemheim R, et al., J Clin Med Res. 2017, 9:410-415

Symptoms of EIB: 

� cough 

� wheeze

� shortness of breath

� chest tightness

limit the ability to exercise

IntroductionIntroduction

Evaluate EIB in a group of children diagnosed 
with asthma:

- at the start

- at the end

of a 1-week summer 
camp in the mountains

Fusine (Udine, Italy) – 900 m above sea level

AimsAims



Activities duringActivities during the the campcamp

Exercise-challenge test (ECT)

Most commonly used test to confirm EIB

20 m Shuttle run
test (20mSRT)

MethodsMethods



Baseline 
spirometry

Protocol

20-m Shuttle
run test

0 min Post
spirometry 

10 min Post
spirometry 

MethodsMethods

Evaluation of spirometry
• required repeatable flow-volume curve

• spirometry z-scores from GLI-2012 equations 

• FEV1 decrease ≥10% in either of the post tests = EIB 

Evaluation of the 20mSRT
• number of performed shuttles

• percentile performance
De Miguel-Etayo P, Gracia-Marco L, et al., Int J Obes. 2014, 38:S57-66;
Tomkinson GR, Lang JJ, et al., Br J Sports Med. 2016 [Epub ahead of print]

Quanjer PH, Stanojevic S, et al., Eur Respir J. 2012, 40:1324-43

Crapo RO, Casaburi R, et al. Am J Respir Crit Care Med. 2000, 161:309-29

MethodsMethods



24 children from an urban area:
� age range 7-16 years old
� 10 F, 14 M
� severity of asthma:

• 16 mild 
• 6 moderate
• 1 severe

Average baseline spirometry
FVC 2.85 ± 0.78 L z-score 0.09 ± 0.97

FEV1 2.48 ± 0.74 L z-score 0.10 ± 0.95

FEV1/FVC 0.87 ± 0.06 z-score –0.02 ± 1.03

ResultsResults
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ResultsResults



• Performances in the 20mSRT were improved

• EIB was reduced, albeit not significantly

• Improvement of the 20mSRT performance 
concerned in particular children where EIB 
was reduced

At the end of the summer camp…

The stay in the mountains had likely a positive 
effect both on the 20mSRT and on the EIB. 

ConclusionsConclusions
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