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B-1.
EX
Actimarker
Active style pro 3
GPAQ  Global Physical
Activity Questionnaire 1PAQ 1 2
International Physical Activity
Questionnaire 1
B-3.
B-2. METs h
10 20
DLW
15 10
10
13 15 10
DLW kcal
15 1
DLW 24
6
24
20 6 2



1) JPHC Study  Japan Public Health
Center-based Prospective Study

2) JACC Study Japan Collaborative
Cohort Study

3) JALS Japan
Longitudinal Study

4) J-MICC study

Arteriosclerosis

5) JAGES Japan
Evaluation Study)
6) NIPPON DATA 80/90/2010

Gerontological

7)
8)
9)
10) JMS Jichi Medical School
11)
12)
13) GPAQ Global Physical Activity
Questionnaire
14) 1PAQ International  Physical
Activity Questionnaire
C-2.
15
15 12 1
2021.94377.2kcal/day
JAWBONE UP24 1740.0%
292.9kcal/day

Active Style Pro

OMRON 2255.44443 3kcal/day
9808.4+
4000.3

TANITA  8569.244193.4

Fitbit flex 10970.324=4044.5
DLW
Active Style
Pro
identical line

2149+ 218kcal
Withings  1815.8kcal
2341 _0kcal
525.2kcal Jawbone
Garmin  Withings
300kcal

ActiGraph

13 12937+ 437
Withings
11771

Epson 15303

2000

67 25
40.4%+ 9.4 20 59
BMI 23.8+ 4.4kg/m?
20.9+ 2.2kg/m?
DLW

DLW
AActimarker Active Style

Pro
1500



Actimarker DLW

C-3. 2.
13
2
2
500kcal 2000
3.
10 10
24 kcal
1.65
1.83
1.67 E
1.3
F
1.
D
7 2
4 G.
3
6 3
1.
14
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GPAQ Global Physical Activity Questionnaire
IPAQ International Physical Activity Questionnaire

PubMed

GPAQ Global Physical Activity
Questionnaire IPAQ International
2013 Physical Activity Questionnaire

1997 Med Sci Sports




Exerc Pereira et al.
28

1) The Aerobics Center Longitudinal
Study Physical Activity
Questionnaire

2) Baecke Questionnaire of Habitual
Physical Activity

3) Bouchard  Three-Day
Activity Record

4) CARDIA Physical Activity History

Physical

5) Framinghamn Physical Activity
Index

6) Godin  Leisure-Time  Exercise
Questionnaire

7) Health Insurance Plan of New York
(HIP) Activity Questionnaire

8) Historical Leisure  Activity
Questionnaire
9) The Physical Activity

Questionnaires of the Kuopio
Ischemic Heart Disease Study

(KIHD)
10) Lipid Research Clinics
Questionnaire

11) Minnesota Leisure-Time Physical
Activity Questionnaire

12) Modifiable Activity Questionnaire

13) Modifiable Activity Questionnaire
for Adolescents

14) Paffenbarger Physical Activity

Questionnaire

15) Seven-Day  Physical  Activity
Recall

16) Stanford Usual Activity
Questionnaire

17) Tecumseh Occupational Physical
Activity Questionnaire

18) Modified Baecke Questionnaire for
Older Adults

19) Physical Activity Scale for the
Elderly

20) YALE Physical Activity Survey

21) Zutphen Physical Activity
Questionnaire
22) Behavioral Risk Factor

Surveillance System
23) Canada Fitness Survey

24) The MONICA Optional Study of
Physical Activity (MOSPA)

25) National Children and Youth
Fitness Study 1 & 11

26) National Health Interview Survey

27) National Health and Nutrition
Examination Survey I, 11, and 111

28) Youth Risk Behavior Survey

National Cancer Institute

113
83
C.
IPAQ  GPAQ
IPAQ 1996 2000
WHO
9
IPAQ-short 31 IPAQ-long
IPAQ-short
IPAQ-long
GPAQ
2002 WHO
IPAQ-long

GPAQ 1 19

2005 GPAQ 2
1PAQ
2002
GPAQ
2014

1) JPHC Study Japan Public Health
Center-based Prospective Study

2) JACC Study Japan Collaborative
Cohort Study

3) JALS Japan Arteriosclerosis



Longitudinal Study
4) J-MICC study

5) JAGES Japan Gerontological
Evaluation Study)

6) NIPPON DATA 80/90/2010

7

8)

9)

10) JWS Jichi Medical School

11)

12)

Bout 69
2014

73
2014
Nakata Y et al. Responsiveness of
physical activity evaluated with GPAQ
during a weight loss intervention in
overweight Japanese adults. The 25the
Annual Scientific Meeting of the Japan
Epidemiological Association, 2015
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15
6
DLW
15 15
1
15 12 1 2021.94377 2kcal/day
JAWBONE UP24 1740.0x
292.9kcal/day Active Style Pro OMRON
2255.44443 3kcal/day 9808.4+4000.3
TANITA 8569.24+41934
Fitbit flex 10970.3+4044.5 DLW
Active Style Pro identical line
DLW 15 6
13
500kcal/day 2400
DLW Active Style
Pro identical line
A p "




2014
11
PULSENSE  EPSON,

JAPAN Docomo, JAPAN

PubMed

Web

-com
20

B-2.15

Active Shift EDGE Omron, JAPAN
Smart Band Sony, JAPAN)
actiband , JAPAN
ELECOM, JAPAN
TANITA, JAPAN  JAWBONE UP24 JAWBONE,
USA Fitbit flex (Fitbit, USA) Misfit Shine
Misfit Wearables, USA  Nike +FuelBand
Nike, USA  Polar Loop Polar Electro,
Finland Withings Pulse Withings, France
vivofit GARMIN, USA
8

PULSENSE EPSON, JAPAN
OMRON, JAPAN
TANITA, JAPAN
JAWBONE UP24  JAWBONE, USA
Fitbit flex (fitbit, USA)

26 6

2 DLW

10
x 1.5g
15

DLW

15

Misfit Shine Misfit Wearables, USA
Withings Pulse Withings, France
vivofit GARMIN, USA

4
HJA-3501T Active style Pro
DLW OMRON, JAPAN
Panasonic, JAPAN
15 , JAPAN
ALNESS200S YAMASA, JAPAN

1

ActiGraph ActiGraph, USA
13

5
PULSENSE EPSON, JAPAN

10



JAWBONE UP24 JAWBONE, USA
Fitbit flex (fitbit, USA)
Misfit Shine Misfit Wearables, USA
vivofit GARMIN, USA
6
Withings Pulse Withings, France
HJA-3501IT Active style Pro
OMRON, JAPAN
Panasonic, JAPAN
» JAPAN
ALNESS200S  YAMASA, JAPAN
ActiGraph ActiGraph, USA
2
OMRON, JAPAN
TANITA, JAPAN

C-2.15

DLW 15
6
3 3 36.9+ 8.6 25
50 BMI 21.6+ 2.3kg/m* 18.8 24.5
15 12 1

2021.9+ 377.2kcal/day

JAWBONE UP24
kcal/day

1740.0+ 292.9

Active Style Pro OMRON
2255.4+ 443.3kcal/day 1
9808.4+ 4000.3

TANITA 8569.2+ 4193.4
Fitbhit flex
10970.3+ 4044.5 2

C-3.15 DLW

DLW 15
2242 .5+ 367.6kcal/day
DLW 6
15
3 y =x identical line

Active Style Pro

11

DLW 15

500kcal/day
2400 DLW
Active Style Pro
identical line
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26
13
9
13
300kcal
1
3500
3
9 9
1
5 Fitbit Jawbone Shine
Epson Garmin 2 (
) 6
13 ActiGraph YAMASA
Active Style
Pro Withings 13
30
1

14




PAL1.6

ActiGraph

Freedson VM3 Combination

41+ 8 30 50
BMI 23.4+ 1.0kg/m?
20.9+ 2.4kg/m?

E
2
1
2149+ 218kcal 218kcal
Withings  1815.8kcal
2341 .0kcal
525.2kcal
Jawbone  Garmin  Withings
F.
300kcal ActiGraph
3 13
12937+ 437 Withings
11771 2
Epson 15303
H.
2000
D.
300kcal

15

3500

3500

300kcal

2149+



9.00 9:30

TV

9:30 10:30

10:30 11:00

11.00 11:30

11:30 12:00

12.00 12:25

12:30 12:55

4.0km/h

13:00 13:25

5.6km/h

13:30 14:00

TV

14.00 15:00

15:00 15:30

15:30 16:00

TV

16:00 16:30

16:30 16:55

17.00 17:25

4.0km/h

17:30 17:55

5.6km/h

18:00 18:30

TV

18:30 19:30

19:30 20:00

20:00 20:30

20:30 2055

21.00 21:30

21:30 22:00

TV

22:.00 22:30

22:30 23.00

23.00 7:00

7:00 7:15

7:15 8:.00

8:00 9:00

TV

16




21490 - 2180
Fitbit 22492 —+ 3422 100.2 #+ 1419
Jawbone 1837.7 =+ 208.2 -3113 *+ 441
Shine 2229.2 =+ 3645 80.2 =+ 162.3
Epson 22713 = 2274 1223 = 2941
Garmin 1836.8 4 2814 -312.2 = 882
22050 = 4228 56.0 = 212.6
23410 =+ 3717 1920 & 1758
ActiGraph 19984 =+ 3919 -150.6 = 2333
2108.7 = 3381 -40.3 = 139.0
2069.8 = 2950 -79.2 &= 107.6
2279.0 = 3909 1300 = 1879
Withings 18158 4 255.0 -333.2 = 130.7
o
Fitbit 14060 =+ 1135
Jawbone 14382 =+ 1960
Shine 13605 =+ 924
Epson 15303 =+ 1451
Garmin 13813 =+« 747
11890 =+ 624
11916 =+ 623
ActiGraph 12534 =+ 499
YAMASA 11789 =+ 797
12783 =+ 476
12437 =+ 431
11901 =+ 647
Withings 11771 =+ 707
=+

17
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26
1
EX
Actimarker Active style pro 3
1 2
1
1
Doubly labeled water:
DLW)
2005
EX(  LO)
Actimarker AV)
Active Style Pro ASP
3
1 2
DLW 1

18

(total energy expenditure: TEE)

(resting metabolic rate:

RVR)




1 TEE 3
moderate to vigorous physical MVPA
activity: MVPA
1 10
1500

1 TEE MVPA
x 5 X
2/ DLW
TEE/RMR E

TEE
RMR

physical activity energy
expenditure: PAEE) (TEE-RMR)x 0.9

F.
C.
67 25
40.4+ 9.4 20 59
BMI 23.8+ 4.4kg/n?
20.9+ 2.2kg/m?
DLW TEE PAL 2
PAEE MVPA TEE
PAL PAEE DLW
LC H.
LC AvM ASP
1500
MVPA ASP AM LC
20
DLW PAL PAL
PAL 2.2
DLW
LC
AM
D.
TEE,PAEE PAL DLW
TEE
RMR
PAL

19

MVPA



1 TEE) PAL)

PAEE) MVPA)
DLW LC AM ASP

TEE MEAN 2,675 2,194 2,469 2,462
SD 711 387 577 479

Min 1,531 1,488 1,512 1,616

Max 5,083 3,261 3,980 3,617

PAL MEAN 1.93 1.53 1.70 1.74
) 0.31 0.10 0.19 0.15

Min 1.40 1.34 1.04 1.48

Max 3.03 1.76 2.40 2.41

PAEE MEAN 1,163 689 914 943
SD 482 187 318 263

Min 506 381 68 530

Max 2,826 1,178 1,928 1,902

MEAN 10,096 9,641 8,679

SD 3,534 3,353 2,949

Min 2,894 2,794 1,911

Max 21,757 21,605 16,447

MVPA MEAN 68.7 77.6 85.1
SD 35.4 49.2 48.9

Min 5.8 14.0 23.2

Max 186.2 292.8 378.5

TEE: total energy expenditure (kcal/day), PAL: physical activity level, PAEE physical activity energy
expenditure (kcal/day), (steps/day), MVPA: moderate to vigorous physical activity (minutes/day),
DLW: Doubly labeled water method, LC: lifecorder, AM: Actimarker, ASP: Active Style Pro

3.50
3.00
2.50
2.00

A

A
1.50 O

A
1.00 A
1.00 1.50 2.00 2.50 3.00 3.50
OLC aAAM AASP
PAL PAL

20
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26
24
+ 6
24
1.65
1.83
2/3
1.67
1.3
1.0
Metabolic
equivalent MET 1993 20

American College of Sports
Medicine ACSM
2011 2

1.3

21



24

30

Midorikawaetal.,
Obesity, 2007; Ohkawara et al., BJN,

2011; Ganpule et al ., EJCN, 2007

Newton Jr. et al.

PLoS One, 2013

Physical
activity ratio
24
10
10
kcal/ x
+ 0.9
kcal/ x1.1 x
+0.9
X
x 1.1+ 0.9
Welr 1949

Miyachi et al., MSSE, 2010

25

55
C.
24
1.65
1.83 1.67
1.3
D.
1.3
2/3
0.18
0.25
2000

Yamamura et al.,
JNSV, 2003 2011

22



3.5mL/kg/min 1.0kcal/kg/h
McMurray et al ., MSSE,
2014

24

1.65
1.83
1.3

23
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10 10
kcal
2
METs
2
C.
D.
10 1.
10
10 2
kcal
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Hﬂ m . 2011 Compendium of Physical Activities:
. A Second Update of Codes and MET Values.
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Locke C, Greer JL, Vezina J
Med Sci Sports Exerc. 2011

, Whitt-Glover MC, Leon AS.
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