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Data and Statistical Analysis
�e Cosmed K4b2 collected breath-by-breath data, but a�er 

downloading, data were averaged over 1-minute intervals. �e SW 
collected data in 1-minute periods. For the Cosmed K4b2 data, the 
so�ware converted absolute VO2 values to relative values (adjusted for 
body mass) and then to MET values for each activity. For the SW data, 
proprietary algorithms and speci�c subject con�guration produced 
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is the �rst study to test this armband model and its accompanying 
so�ware (version 6.1) with these types of activities, in a group with a 
wide age range. Of the eighteen activities tested, the SW was found to 
provide valid estimates of EE in nine activities: watching TV, reading, 
doing laundry, aerobics, moving dirt with a wheelbarrow, loading 
and unloading 6.8 kg boxes, walking (track), and walking with a 6.8 
kg laptop computer bag. Because the SW is promoted as a useful tool 
to assess EE in daily life, the errors seen in several other activities are 
a cause for concern [14]. �ough our ability to make comparisons to 
previous studies is limited due to di�erences in armband models or 
so�ware versions, our results are generally consistent with previous 
studies. 

To our knowledge, the only other study to test the same SW 
armband model and so�ware version is that of Dwyer et al. [15]. 
Although the primary purpose of their study was to compare the 
SW EE estimates in cystic �brosis patients versus healthy controls, 
the researchers also examined the validity of the SW to estimate EE 
(compared to IC) during treadmill walking. Using a graded treadmill 
walking protocol, they found that the SW EE underestimations 
increased at higher intensities, similar to our results. 

�e present study was also compared to those that have used 
previous so�ware versions. �e most similar studies to ours in terms 
of methodology are those by Arvidsson et al. [16,17] that investigated 
the validity of the SW in children using the SW Pro2 and so�ware 
version 5.1. �e children performed 14 physical activities such as 
basketball, jumping on a trampoline, playing games on a cell phone, 
and walking and running at di�erent speeds. Results showed that the 

SW signi�cantly underestimated EE in most activities, with the degree 
of underestimation increasing as the intensity increased [16]. Similarly, 
we noted instances of both over- and under-estimation, and we also 
observed that the SW underestimated more at higher intensities. For all 
activities, their study found a positive correlation of r=0.58 (p<0.001) 
[16] between di�erence scores of METS and the intensity of the 
activities, whereas our overall correlation was r=0.70 (p<0.01). 

Our study used a sidewalk course for walking and running, and the 
over- and under-estimations by the SW were seen with intermittent, as 
well as continuous, walking and running. �e sidewalk course included 
crosswalks, hills, and pedestrian tra�c, yet the results showed the same 
magnitude of over- and under-estimations as on the track. Although 
previous authors have suggested these inaccuracies were due to the 
use of adult-speci�c algorithms in children, our results indicate that 
the errors persist in an adult population and might be due to the type 
of activity [16]. In one sense, it is encouraging that the SW remained 
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statistical details regarding speci�c activities were provided. A positive 
correlation between error scores and intensity was noted, with the SW 
tending to underestimate more at moderate and vigorous intensities. 
For all activities, the 95% CI of the error scores in their study was -5.07 
to 4.85 METS whereas our study showed a smaller 95% CI of -2.8 to 3.0 
METS. Overall, our results con�rmed �ndings from previous studies 
[8,15,17,18] that found a greater underestimation of EE as activity 
intensity increased.

Continuous updating of the proprietary algorithms has occurred 
since the introduction of the SW Armband. �e development of new 
algorithms is mentioned in several SW studies including those of 
Fruin and Walberg-Rankin [19], Jakicic et al. [9] and Cole et al. [18]. 
Fruin and Walkberg-Rankin tested the �rst armband model and the 
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