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Objective
To validate smartphone inclinometer tools to measure
rib hump in scoliosis patients.

Material and methods
Inclinometer tools in smartphones can be used to mea-
sure angles. Spinologics (Montreal, Canada), designed an
iPhone application called Scolioscreen along with a rub-
ber sleeve that can be placed on the iPhone to take rib
hump measurements. To ensure the new device’s ability
to measure angles, measurements were taken on a flat
granite block which was accurately leveled in the
Department of Mechanical Engineering Metrology Lab.
Highly accurate angle gage blocks were used (0.0003
degrees). Angles from -30 to 30 degrees were measured
by two observers, with two different iPhones (iPhone4
and iPhone5), on two occasions. Angles blocks were
arranged by one observer at a random angle between
-30 and 30 while the other blindly measured (Figure 1).
Additionally, four plaster casts from brace patients were
measured with one iPhone.

Results
A total of 448 measures were made using angle blocks
and 16 on the casts. There were no differences found
between the two observers or the two different occa-
sions on the angle blocks (Figure 2). One iPhone, how-
ever, consistently measured incorrectly by an average of
-1.1 degrees (-0.7 to -1.6). Measures on the four casts
ranged from 4 to 9.5 degrees. The variability of measur-
ing the casts was greater with a maximum difference of
3.3 degrees (Figure 3).

Conclusions
When compared to accurate angle blocks the iPhone
Scoliscreen takes consistent measures. Some improve-
ments can be made to the application. Namely, the addi-
tion of a calibration or zeroing feature. Caution should
be used if different phones are used to take measures or
if the iPhone is tilted. As expected, measuring the casts
was less repeatable than the precise angle gauge blocks.
However, it is safe to conclude that this application
could be used to measure the trunk deformation on sco-
liotic patients.
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Figure 1 The iPhone application called Scolioscreen along with a
rubber sleeve placed on the angle gauge blocks.

Guardia et al. Scoliosis 2015, 10(Suppl 1):O28
http://www.scoliosisjournal.com/content/10/S1/O28

© 2015 Guardia et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/


Authors’ details
1Department of Mechanical Engineering, University of Alberta, Canada.
2Certified Orthotist, Glenrose Rehabilitation Hospital, Alberta Health Services,
Canada. 3Division of Orthopaedic Surgery, University of Alberta, Canada.

Published: 19 January 2015

doi:10.1186/1748-7161-10-S1-O28
Cite this article as: Guardia et al.: Validation of smartphone inclinometer
tools for measuring rib hump in scoliosis patients. Scoliosis 2015
10(Suppl 1):O28.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Figure 2 ScoliScreen measured value versus angle gauge block
measures.

Figure 3 Variability in cast measures.
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