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Abstract The purpose of the present study was to evaluate
moderate-to-vigorous  physical activity using triaxial
accelerometry in Japanese preschool children. The relationship
between daily step counts as a convenient measure of physical
activity and minutes of engagement in moderate-to-vigorous
physical activity was also examined. Physical activity was
assessed using a triaxial accelerometer (ActivTracer,
GMS) and daily steps using a uniaxial accelerometer for 6
consecutive days, including weekdays and weekend days,
in 157 four- to six-year-old Japanese children attending

kindergarten or nursery school. Using triaxial and uniaxial -

accelerometers, nonlocomotive activities and step counts for
young children can be evaluated, respectively. Average daily
moderate-to-vigorous physical activity (physical activity ratio
=3) and step counts were 102(*32)min/day and 13,037
(£2,846) steps/day, respectively. A strong and significant
correlation was observed between minutes of moderate-to-
vigorous physical activity and step counts (r=0.832,
p<<0.001). The daily step counts corresponding to 60 min, 100
min, and 120min of moderate-to-vigorous physical activity
were 9,934, 12,893, and 14,373 steps/day, respectively. The
correlation coefficient between minutes of higher intensity
activities (physical activity ratio =4) and step counts was
slightly lower (r=0.604, p<<0.001). The daily step count
corresponding to 30 min of the higher intensity activities was
14,768 steps/day. These results suggest that approximately
13,000 steps/day are required for preschool children to engage
in more than 100min of moderate-to-vigorous physical
activity. J Physiol Anthropol 28(6): 283-288, 2009 hitp://
www.jstage.jst.go.jp/browse/jpa2

[DOI: 10.2114/jpa2.28.283]

Keywords: physical activity, accelerometry, preschool
children, pedometer, total steps

Introduction

Physical activity (PA) guidelines for young people have been
available since the 1980s. Currently, most of the PA guidelines
recommend at least 60min per day of at least moderate-
intensity PA (Biddle et al., 1998; National Association for
Sport and Physical Education, 2002, 2004; Strong et al., 2005).
Therefore, an accurate evaluation of daily PA in young children
is important. The questionnaire (e.g., activity diary) and
accelerometer methods are relatively noninvasive. Recently,
Wareham et al. (2005) and Blair and Haskell (2006) have
argued that objective measurements are necessary to accurately
evaluate PA. Self-reported measures for PA are particularly
difficult in young children, because the questionnaire is
subjective and the measures for PA depend on the observer. An
objective measurement approach using an accelerometer
avoids these limitations, and an accelerometer can be used to
predict energy expenditure and to classify levels of PA (Chen
and Bassett, 2005; Freedson et al.,, 2005; Matthews, 2005;
Treuth et al., 2004).

Accelerometers may be particularly useful for measuring
physical activity in preschool-aged children, because they are
not usually engaged in prolonged exercise. Validation studies
of accelerometers have been performed in preschool children
(Pate et al,, 2006; Pfeiffer et al.,, 2006; Reilly et al., 2003;
Sirard et al., 2005; Tanaka et al., 2007a, b). Moreover, Eston et
al. (1998) showed that three-dimensional accelerometers may
provide a better evaluation of children’s free-play activities
than uniaxial accelerometers. One of the reasons is that
movement within the anteroposterior plane as measured with
triaxial accelerometry is the main component of physical
activity of typical children (mean age 9.2 +/— 0.8yr).
Moreover, Oliver et al. (2007) pointed out that preschoolers
participate in activities that require less vertical movement and
more omnidirectional movement. Thus, triaxial accelerometers
may capture total body movement better than uniaxial devices



