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BACKGROUND
Incremental  Shuttle  Walking  Test  (ISWT) is  an incremental  field  exercise  test  used  in  clinical
practice,  both  in  adults  and  children.  The  test’s  aim  is  to  evaluate  physical  performance  and,
consequently,  the subject's  cardiorespiratory capacity.  ISWT is one of  the  most  useful  tests  for
assessing the person’s physical condition and their response to treatment1.
ISWT was initially used as an outcome measure for adults with chronic obstructive respiratory
diseases3 and later has been added to other disorders including cystic fibrosis and asthma4.
As regards the pediatric  subjects,  this test  has been scarsely investigated:  there are only a few
studies that have used this test in children born preterm and in children with chronic respiratory
diseases.
The use of  the modified ISWT in clinical practice is  required to  have predicted values on the
healthy population in order to better interpret the result obtained5.
Currently only one study in literature proposes an equation for calculating the predicted distance the
modified ISWT in pediatric subjects aged 6 to182.

OBJECTIVES
1. Identify which variables are predictive of the distance traveled by the children
2. Formulate  an  equation that  allows  the  calculation of  the  distance  predicted by  the  test,

creating reference values for the modified ISWT
3. Compare the values obtained with the resulting equation with those found in the literature

(Lanza's study).

METHODS
A cross-sectional study enrolling 148 healthy Italian volunteer adolescents aged 11-17 was carried
out.  Anthropometric  characteristics of  the subjects  were recorded and the following parameters
were detected before and after the test:  blood pressure, peripheral oxygen saturation, heart rate,
respiratory rate and the subjective sensation of dyspnea and muscle fatigue. Participants were also
interviewed about their regular physical activity. The tests were performed in accordance with the
American Thoracic Society guidelines1.

RESULTS
The normality of the distribution of continuous variables was tested through the Shapiro-Wilk test.
The Bland Altman test was performed to verify the congruence between the measured distance and
the predicted distance with the built model. The derived regression model was used to establish a
new predictive equation for walking distance.



It was found that sex, age, heart rate and BMI were the statistically best significant predictors of
modified ISWT (p < 0,001).

CONCLUSION
This study identified the proposed equation which can be used to interpret the modified ISWT
performance  in  pediatric  subjects  with  chronic  diseases  compared  to  their  healthy  reference
population in the age group 11–17 years.

REFERENCES
1. Holland  AE,  Spruit  MA,  Troosters  T,  Puhan  MA, Pepin  V,  et  al.  An official  European

Respiratory Society / American Thoracic Society technical standard: field walking tests in
chronic respiratory disease. EurRespir J. 2014; 44: 1428-1446

2. Lanza FC, Zagatto  EP, Silva JC,  Rodrigues Selman JP, Goncalves Imperatori  TB,  et  al.
Reference Equation for the Incremental Shuttle Walk Test in Children and Adolescents.  J
Pediatr. 2015; 167: 1057-61.

3. Singh SJ, Morgan MD, Scott S, Walters D, Hardman AE. Development of a shuttle walking
test of disability in patients with chronic airways obstruction. Thorax. 1992; 47: 1019-1024.

4. Singh  SJ,  Puhan  MA,  Andrianopoulos  V,  et  al.  An  official  systematic  review  of  the
European Respiratory Society/American Thoracic Society: measurement properties of field
walking tests in chronic respiratory disease. EurRespir J. 2014; 44: 1447-1478.

5. Probst V, HernandesNA, Teixeira DC, Felcar JM, MesquitaRB, et al.Reference values for
the incremental shuttle walking test. Respiratory Medicine. 2012; 106: 243-248.


