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The physical activity level of school children had decreased considerably

during the recent 10 years in a Japanese elementary school.
A Itoi, Y Yamada, S Nakae, M Kimura

Abstract

Background: The purpose of this study was to examine the change in accelerometer-derived daily physical activity
(PA) and activity record-derived daily activities over a 10-year period in urban elementary schoolchildren in Japan.

Methods: A total of 233 sixth-grade children (11-12 years old) in a same elementary school in Kyoto participated in
the study (n= 125 and 108 in 1999 and 2009, respectively). The participant rate is 919 and 982 % in 1999 and 2009,
respectively. The size and shape of the school district was not changed. The children were instructed to wear an
accelerometer for 5 consecutive days of weekday and to keep minute-by-minute 24-h activity records with the
assistance of their parents. The school-day scheduling was similar between 1999 and 2009 (29 and 27 sessions of
45-min class per week, respectively).

Results: From 1999 to 2009, step counts considerably decreased (20,832 vs. 12,237 steps per day in boys and 16,087
vs. 10,748 steps per day in girls; P <0.001) with concomitant significant decreases in total energy expenditure
(P=0011), activity energy expenditure (P <0.001), and physical activity level (P <0,001). Time spent playing
outdoors and walking to school were also significantly less in 2009 than 1999 (P < 0.001). Accelerometer-measured PA
was significantly associated with the amount of time spent playing outdoors and walking to school.

Conclusions: These results indicate that elementary schoolchildren in 2009 spend less time playing outdoors and
walking to school, perform less PA, and take fewer steps than children of a decade ago.

Keywords: Schoolchildren, Accelerometer, Step counts, Playing outdoors, Walking to school

Journal of Physiological Anthropology (2015) 34:38-47, DOI 10.1186/s40101-015-0078-y
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Physical Activity, Energy Intake, and Obesity Prevalence among Urban and
Rural Schoolchildren Aged 11-12 Years in Japan.

Aya lItoi, Yosuke Yamada, Yoshiyuki Watanabe, Misaka Kimura
Appl.Physiol.Nutr.Metab.37:1189-1199 (2012)

Abstract: The prevalence of childhood overweight and obesity has been shown to differ among regions, including rural-
urban regional differences within nations. This study obtained simultaneous accelerometry-derived physical activity, 24 h
activity, and food records to clarify the potential contributing factors to rural-urban differences in childhood overweight
and obesity in Japan. Sixth-grade children (n = 227, 11-12 years old) from two urban elementary schools in Kyoto
and four rural elementary schools in Tohoku participated in the study. The children were instructed to wear a pedome-
ter that included a uniaxial accelerometer and, assisted by their parents, keep minute-by-minute 24 h activity and food
records. For 12 children, the total energy expenditure was measured by the doubly labeled water method that was used
to correct the Lifecorder-predicted activity energy expenditure and physical activity level. The overweight and obesity
prevalence was significantly higher in rural than in urban children. The number of steps per day, activity energy expen-
diture, physical activity level, and duration of walking to school were significantly lower in rural than in urban chil-
dren. In contrast, the reported energy intake did not differ significantly between the regions. The physical activity and
duration of the walk to school were significantly correlated with body mass index. Rural children had a higher preva-
lence of overweight and obesity, and this may be at least partly caused by lower physical activity, especially less time
spent walking to school, than urban children.

Key words: walking to school, active commuting, physical activity level, dietary intake, obesity, urban and rural regions,
schoolchildren.
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- y = 0.0000368x + 1.581
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Yamada et al. EJAP 2018
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PAL & 2 2B E O RERE R

ERIBEELRENHEE, HEIIEELEOHEEZ R,

Correlation coefficients (r)

-6 -4 =2

0 2 4 6

Housekeeping with standing
Gymnastics, tai chi, stretching
Swimming, hill climbing, jogging speedy
Bicycling (moderate)

—

Drivinga car [loiiiiiisiiiiis
Taking a bath by oneself [-::2-:-iotee
Riding in a bus, train orcar [.-i-1-:-: A
Gardening (light work) [--:-:- - -
Bicycling (fast) |izizii-:
Standing with some walking |-:-
Home repair, painting , tiling [1:::::::

Walking (speedy to fast)

Walking (moderate)
Table tennis, tennis, badminton etc.

Daily life standing activities
Leisure time standing activities
Leisure time sedentary activities

Bt
]
2]

]
I

[ Jogging sbowly, bicycling

:2: 71| Daily life standing (moderate work)
:-:-:-| Bowling, Gateball, Baseball

- .| Bicycling (slowly)

-:-:-| Golfing, Aerobic, Ballroom dancing

Walking (slowly)

Daily life sedentary activities

Sleeping time and rest periods

Y —7 v — F24EENRBIREERICE D <,
REFTHORM., EBOERIPRVAIZE., PALAEWL,

TEFEES L UHEICE > TOLWBERIARVLAIZ EPALDEL,

HITREHFP - Y EEIZFLTLBAIFE, PALHEL, Yamada et al. EJAP 2013

PAL & K@ E 0 EENFHE DTEE

Table 4 Correlation coefficients between PAL measured by DLW
and the variables obtained by sPAR

Duration of activities 1-1.9 METSs —0451*
Duration of activities 2-3.9 METSs 0.295
Duration of activities 4 METs and over 0.406*

Values are correlation coefficients

2METsXkim TIEEDHEHREZ. AMETsU ETIZIEDHEES
L7z,
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