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Abstract

OBJECTIVEO Recently, a new reference value for the quantity of physical activity (PA) has been
set in the Japanese Exercise and Physical Activity Reference for Health Promotion (EPAR2006),
particularly regarding the prevention of lifestyle-related diseases. This protocol recommends 23
METsOhour per week as the target volume of PA. Assessing step counts has become very popular
and it may constitute one simple and practical technique for evaluating PA in large population stud-
ies. However, the details concerning its capacity to track the volume of PA in free-living conditions
still remain insufficient. Therefore, the purpose of this investigation was 1) to examine the rela-
tionship between step counting by a simple mechanical (spring-levered) pedometer vs. accelerome-
ter-determined step-counts measured during concurrent monitoring while mimicking daily living
situations; and 2) to identify the number of steps per day that could be used as a proxy for the
EPAR2006 for the METsOhour per week.

METHODSO Sixty healthy adults participated in study 1; the subjects spent over 24 hours in a
large respiratory chamber. Spring-levered pedometers (PEDsmr) as well as an accelerometer (AC
Cstep) were rigidly attached on their waist in order to simultaneously determine the total daily step
counts. In study 2, free-living measurements over 10.6x+ 4.3 continuous days were performed, while
measuring stepsOday”' as well as METsUhourOweek”' using a validated accelerometer in 92
Japanese subjects.

RESULTSO In study 1, a significant relationship was observed between the PEDswe vs. ACCsrer
(r=0.470, p<0.001). However, the PEDsr was significantly lower than the ACCgsrr ([0 1888+
2016 stepsOday”’!, p<0.001), thus indicating an important bias at low PA. In a multiple stepwise
regression analysis including age, height, body weight, body mass index and % fat, the single pa-
rameter of age came out as a significant determinant of this absolute error (r”=0.172, p<0.001).
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In study 2, a significant relationship was observed between the stepsfday”' assessed by the accel-

erometer and the METsOhourOweek™' (r=0.810, p<0.001, SEE=5.2 METsOhourJweek"").
Moreover, a geometric mean regression between both measures revealed that approximately 10,000
stepslday”" corresponded with 20.8 METsUhourOweek"'; however, the range of absolute error from
the regression was relatively wide.

CONCLUSIONS These results suggested that the inter-device difference of the step-counts was
extended by aging. This might be due to the physical activity patterns and/or gait characteristics
of some older subjects (i.e., shuffling), thus indicating that the accelerometer device should be em-
ployed to assess the number of steps taken in free-living conditions. Counting the total number of
steps per day therefore does not fully provide accurate information on the volume of PA (i.e. M
ETsOhourOweek”") but it is only a rough predictor of the general PA in terms of displacement.
Further study is thus called to explore whether an independent intervention effect on health con-
sequence exists between the different targets of PA measures.
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Figure 1. Difference between the number of daily steps estimated by the Yamax pedometer (PEDswr) and
that measured by the accelerometer (ACCsrer; y axis), plotted against the mean steps per day of
the two methods (x axis; n=60: male=closed circles; female=open circles). The pedometer deter-
mined step counts was significantly lower than that based on accelerometer ([0 1888+ 2016 steps [
day””, range [ 8555 to 133), and an important bias was found below approximately 7,000 steps per
day (r=0.508, p<0.001).
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Figure 2. Relationship between the number of daily steps measured by the accelerometer (ACCsrerl] steps 0
day””) and the volume of physical activity in METs DhourOweek-1 (n=92; male=closed circles;
female=open circles). There was a significant correlation between both indices (dotted line: r=0.810,
p<0.001). The bold line represents a geometric mean regression: y=0.0034x[] 13.06.
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