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地域在住高齢女性の抑うつ予防に有効な  

身体活動の種類と強度  
 

立命館大学大学院スポーツ健康科学研究科 

スポーツ健康科学専攻博士課程後期課程 

 

イマイ アイコ 

今井 あい子 
                 

背景及び目的 

 近年，身体活動（Physical Activity：PA）の低下が，抑うつ発症のリスク要因と報告され

ているが，抑うつに関連する PAの種類，強度は明らかではない．PAは適切な介入で修正

が可能であり，PAの種類，強度といった具体的な情報は，抑うつ予防を意図した支援に役

立つと考えられる．そこで，本研究では，抑うつ有症率の高い女性に限定し，地域在住高

齢女性の抑うつ予防に有効な PAの種類，強度を明らかにするため，文献研究，横断・縦断

研究を実施した． 

 

方法及び結果 

【研究課題 1】 

地域在住高齢者の抑うつに関連する身体活動の種類と強度：身体活動の測定方法と性別

に着目した先行研究のレビュー 

先行研究のレビューを実施し，PAの測定方法の違いによって PAの強度と抑うつとの関

連に異なる見解が示された．客観的測定に限定した場合では，Light intensity PA（LPA）と

抑うつには有意な負の関連が報告され，Moderate-to-Vigorous intensity PA（MVPA）では関

連なしと報告される傾向があった．PAの種類と抑うつとの関連を検討した先行研究におい

ては，PAの測定に客観的方法を用いた研究は無かった．また，調理や家事などの家庭内 PA

と抑うつとの関連に一致した見解は得られなかった．なお，高齢女性における PAと抑うつ

の関連を検討した先行研究は少なかった． 

 

【研究課題 2】 

地域在住高齢女性の抑うつに関連する身体活動の種類と強度：横断研究 



 

 研究課題 2では，3軸加速度計によって PAの種類を歩行性 PA（Locomotive PA），非歩行

性 PA（Non-locomotive PA）に分類し，その上で PAの種類，強度と抑うつとの関連を横断

的に検討した．研究対象は，地域在住高齢女性であった．対象者を抑うつ群と非抑うつ群

に分け，各 PAを比較した結果，交絡変数を調整した後も，抑うつ群の非歩行性 PA，LPA，

非歩行性 LPAは，非抑うつ群に比べ有意に短かった． 

 

【研究課題 3】 

地域在住高齢女性の抑うつに関連する身体活動の種類と強度：縦断研究 

 研究課題 3では，PAの種類，強度と将来の抑うつ症状，抑うつ有無との関連を検討する

ため，2年間の縦断研究を実施した．研究課題 3-1では，抑うつ症状（抑うつ評価尺度の点

数）との関連について，研究課題 3-2では，対象者を抑うつ，非抑うつに分けて，各 PAと

の関連を検討した．その結果，交絡変数を調整した後も，ベースラインでの非歩行性 PA，

LPA，非歩行性 LPAの長さは，2年後の抑うつ症状や抑うつ発症と有意に関連していた． 

 

結論 

 本研究では，地域在住高齢女性を対象として，客観的に測定した PAと抑うつとの関連を

横断・縦断的に検討した．その結果，非歩行性 PA，LPA，非歩行性 LPAは，将来の抑うつ

症状や抑うつ発症に関連することが明らかとなり，これらの PAの増加は，地域在住高齢女

性の抑うつ予防に有効である可能性が示唆された．
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Introduction:  

 Physical activity (PA) has been reported as a risk factor for developing depressive symptoms. 

However, a consensus on type and intensity of PA for preventing depression has not yet been 

reached. The purpose of the present study was to examine the type and intensity of PA that are 

effective in preventing depressive symptoms in community-dwelling older women. 

 

Methods and Results: 

[Research Study 1] 

Reviewing the previous studies showed that different measurements of PA cause a different 

association between PA intensity and depressive symptoms. When limited to objective measurement, 

light PA (LPA) was reported having a negative association with depressive symptoms , but not with 

moderate-to-vigorous PA. While, the association between PA type and depression was inconsistent. 

All of these studies were used by subjective measures. 

 

[Research Study 2] 

A cross-sectional study was conducted on the relation between type and intensity of PA using a 

triaxial accelerometer by which it was possible to classify PA into Locomotive PA and 



 

Non-locomotive PA. There was a significant association between low Non-locomotive PA, LPA, 

Non-locomotive LPA and depressive symptoms. 

 

[Research Study 3] 

We performed a 2-year longitudinal study that examined the relationship between the type and/or 

intensity of PA and future depressive symptoms. Consequently, depressive symptoms were inversely 

associated with Non-locomotive PA, LPA, Non-locomotive LPA regardless of the confounding 

variables. 

 

Conclusion:  

These studies suggest that participation in Non-locomotive PA, LPA, Non-locomotive LPA were 

associated with a reduced risk of depressive symptoms in community dwelling older women. The 

present study is the first to demonstrate that the relationship between Non-locomotive LPA and 

depressive symptoms, it adds evidence that household PA might be effective in preventing 

depressive symptoms in community-dwelling older women. 
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- TPA  

TPA PA
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TPA Ku 2018
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TPA 8 TPA

[122, 149-151] 1
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1/3 0.66 95%CI = 0.50-0.88
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[192, 193] 2
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SPSS statistics 22.0 SPSS IBM Japan Inc.  
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19.1 23 120

20

0.25 ANCOVA

PA ANCONA

TPA F = 7.74 p <0.05 LPA F = 10.16 p <0.05

PA F = 11.84 p <0.05 LPA F = 9.69 p <0.05

21 PA METs /

F = 10.14 p <0.05 SB

F = 7.29 p <0.05 21 MVPA

PA 21  

 



59 

20  

 
All participants 

No depressive 
symptoms 

Depressive 
symptoms Statistics 

 
(n=143) (n=120) (n=23) 

 mean ± SD mean ± SD mean ± SD T value p value 
GDS-15-J score 2.2 ± 2.5 1.3 ± 1.2 7.3 ± 1.4 ---  --- 
Age (years) 73.7 ± 5.1 73.5 ± 5.1 74.4 ± 4.7 -0.75 0.454 
Body mass index (kg/m2) 22.9 ± 2.8 23 ± 2.7 22.4 ± 3.2 0.95 0.342 
Handgrip strength (kg) 22.7 ± 3.9 22.9 ± 4.1 21.5 ± 3.1 1.57 0.120  
Gait speed (m/sec) 1.43 ± 0.22 1.42 ± 0.22 1.44 ± 0.18 -0.38 0.703 
Sleeping time (hours) 7.0 ± 1.0 7.1 ± 1.0  6.8 ± 0.9 0.89 0.401 
Wearing time (min/day) 829 ± 84 834 ± 88 805 ± 53 2.10  0.041* 

 n (%) n (%) n (%) Chi square p value 
Living status (alone) 27 (18.9) 19 (15.8) 8 (34.8) 4.53  0.044* 
Marital status (non-married) 29 (20.3) 25 (20.8) 4 (17.4) 0.14  1.000  
Health condition 

   
3.88  0.144  

  good 15 (10.5) 15 (12.5) 0 (0) 
  

  intermediate 112 (78.3) 93 (77.5) 19 (82.6) 
  

  bad 16 (11.2) 12 (10.0) 4 (17.4) 
  

Education 
   

1.17  0.558 
  <6 3 (2.1) 2 (1.7) 1 (4.3) 

  
  6−9 54 (37.8) 47 (39.2) 7 (30.4) 

  
  10+ 86 (60.1) 71 (59.2) 15 (65.2) 

  
Financial condition 

   
0.50  0.777 

  worried 25 (17.5) 21 (17.5) 4 (17.4) 
  

  somewhat worried 110 (76.9) 93 (77.5) 17 (73.9) 
  

  not worried 8 (5.6) 6 (5.0) 2 (8.7) 
  

Number of chronic diseases 
   

0.11  0.655 
  0 62 (43.4) 53 (44.2) 9 (39.1) 

    1  81 (56.6) 67 (55.8) 14 (60.9) 
  

Smoking (Yes) 2 (1.4) 2 (1.7) 0 (0) 0.39  1.000  
Drinking (Yes) 13 (9.1) 12 (10.0) 1 (4.3) 0.75  0.693 

SD: Standard deviation, GDS-15-J: Japanese version of the geriatric depression scale-15. 
p < .25; * p < .05 

 
Handgrip strength Wearing time Living status Health 

condition 0.25  
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21 TPA  

 
All participants 

No depressive 
symptoms 

Depressive 
symptoms ANCOVAa 

 
(n=143) (n=120) (n=23) 

Variables mean ± SD mean ± SD mean ± SD F value p value 
TPA (METs h/day) 17.5 ± 2.4 17.9 ± 2.1 15.2 ± 1.3 7.74 0.006* 
SB (min/day) 375 ± 85 368 ± 80 410 ± 101 7.29 0.008* 

Type  
           

Locomotive PA (min/day)  71 ± 28 71 ± 28 69 ± 30 0.080 0.781 
Non locomotive PA (min/day)  382 ± 91 394 ± 90 321 ± 71 11.84 0.001* 

Intensity  
           

LPA (min/day) 395 ± 87 405 ± 86 342 ± 72 10.16 0.002* 
MVPA (min/day) 58 ± 31 61 ± 32 49 ± 26 0.95 0.332 

Combination   
           

Locomotive LPA (min/day) 47 ± 20 48 ± 20 43 ± 16 0.80  0.373 
Locomotive MVPA (min/day) 24 ± 17 23 ± 16 26 ± 18 0.34 0.559 
Non-locomotive LPA (min/day) 348 ± 82 357 ± 82 298 ± 66 9.69 0.002* 
Non-locomotive MVPA (min/day) 34 ± 24 37 ± 25 23 ± 16 3.07 0.082 
SD: Standard deviation, TPA: Total physical activity, SB: Sedentary behavior, LPA: Light intensity physical 
activity, MVPA: Moderate to vigorous intensity physical activity. 
* p < .05 
a Adjusted by Handgrip strength Wearing time Living status Health condition. 
 

TPA PA Non locomotive PA
LPA LPA Non-locomotive LPA SB  
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Kruskal-Wallis test 2017 GDS-15-J 2015

GDS-15-J BMI

Spearman 2017 GDS-15-J

0.25

Structural Equation Modeling : SEM  

2015 TPA SB PI 2017 GDS-15-J �������������

PA Pearson  

2015 PA 2017 PA

Combination PA 3 LPA MVPA

PA PA Combination PA

LPA MVPA LPA MVPA 2017

GDS-15-J SEM

Goodness of Fit Index GFI

Adjusted Goodness of Fit Index AGFI

[197] IBM SPSS statistics version 22.0 SPSS IBM Japan 

Inc.���� Amos 19.0 SPSS IBM Japan Inc.

0.05   
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3-1  

GDS-15 2015 2.1 ± 2.3

2017 2.2 ± 2.2 2017 GDS-15-J 2015 GDS-15-J

r = 0.35 p< 0.01 2015

0.25 SEM

22  

2015 TPA SB PI 2017 GDS-15-J ����������� Total PA

r=-0.26 SB r=0.26 PI r=0.23�������� 23 PA

TPA SB r = -0.60 PA r = 0.42 PA r = 0.89 LPA

r = 0.84 MVPA r = 0.66 LPA r = 0.89 MVPA r = 0.26

LPA r = 0.78 MVPA r = 0.69 SB

TPA PA r = -0.40 PA r = -0.48 LPA r 

= -0.50 MVPA r = -0.38 LPA r = -0.38 MVPA r = -0.22

LPA r = -0.43 MVPA r = -0.35

24  
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22 2015 2017 GDS-15-J  

 
All participants 

 
 

 n = 117    

 Mean ± SD 
Correlation coefficients          

with 2017 GDS-15-J 
p value 

2017 GDS-15-J (score) 2.2 ± 2.2 --  
2015 GDS-15-J (score) c 2.1 ± 2.3 r  0.35  0.000* 
Age (years) c 73.5 ± 5.1 r  0.07 0.436 
BMI (kg/m2 c 22.9 ± 2.7 r −0.01 0.954 
Handgrip strength (kg) c 22.8 ± 3.9 r  0.01 0.946 
Gait speed (m/sec) c 1.43 ± 0.22 r −0.03 0.792 
Sleeping time (hours) c 7.0 ± 1.0 r −0.01 0.919 
Wearing time (min/day) c 826 ± 83 r −0.15  0.112  

 
n (%) 2017 GDS-15-J (score)  p value 

Living status (alone)a 23 (19.7) 1.9 ± 2.3 0.897 
Marital status(non-married)a 22 (18.8) 1.7 ± 2.1  0.111  
Health condition b 

    
0.442 

good 13 (11.1) 2.0 ± 2.0  
intermediate 89 (76.1) 2.0 ± 2.0  
bad 15 (12.8) 3.3 ± 3.3  

Education b 
    

0.935 
<6 3 (2.6) 2.3 ± 2.5  
6−9 45 (38.5) 2.3 ± 2.4  
10+ 69 (60.0) 2.1 ± 2.2  

Financial condition b 
    

0.891 
  worried 23 (19.7) 2.2 ± 2.0  
  somewhat worried 87 (74.4) 2.2 ± 2.3  
  not worried 7 (5.9) 2.6 ± 3.0  

Number of chronic diseases a 
    

0.778 
0 46 (39.3) 2.3 ± 2.3  
1  71 (60.7) 2.1 ± 2.2  

Smoking (Yes)a 2 (1.7) 1.0 ± 1.4 0.441 
Drinking (Yes)a 10 (8.6) 1.7 ± 1.8 0.522 
SD: Standard deviation, GDS-15-J: Japanese version of the geriatric depression scale-15. 

: p < 0.25, *: p < 0.05 a : Mann-Whitney U test b : Kruskal-Wallis test c : Spearman  
2017 GDS-15-J 2015 GDS-15-J Wearing time

Marital status 2017 GDS-15-J  
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23. 2015 TPA SB PI 2017 GDS-15-J  

 
Mean ± SD 

Partial correlation 
coefficient  

TPA (METs h/day) 17.4 ± 4.0 –0.26* 
SB (min/day) 375 ± 83  0.26* 

PI (min/day) 992 ± 103  0.23* 
SD: Standard deviation, SB: Sedentary Behavior, PI: Physical inactivity. 
Adjusted partial correlation coefficient were computed by adjusting for 2015 GDS-15-J, Marital status, 
Wearing time. 
* : p < 0.05 
2015 TPA SB PI 2017 GDS-15-J  
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7 PA LPA MVPA SEM

χ2 = 2.603 p = 0.107 GFI = 0.993 AGFI 

= 0.843��� LPA

/ 	 2017 GDS-15-J 	 -0.23 MVPA / 	 2017

GDS-15-J 	 -0.15 PA LPA / 	

2017 GDS-15-J 	  

 

 

 

 

 

 

 

 

 

LPA: Light intensity physical activity, MVPA: Moderate to vigorous intensity physical activity,  
GDS-15-J: Japanese version of the geriatric depression scale-15. 
PA LPA	 2017 GDS-15-J	  
 

7. PA 2  
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8 PA Non-locomotive PA Locomotive PA

SEM χ2 = 2.728 p = 

0.099 GFI = 0.992 AGFI = 0.835���

Non-locomotive PA / 	 2017 GDS-15-J 	

-0.26 Locomotive PA / 	 2017 GDS-15-J 	

-0.10 PA Non-locomotive PA / 	 2017 GDS-15-J

	  

 

 

 

 

 

 

 

 
PA: Physical Activity, GDS-15-J: Japanese version of the geriatric depression scale-15. 

PA Non-locomotive PA	 2017 GDS-15-J	  
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9 PA Combination PA

χ2 = 2.575 p = 0.109 GFI = 0.994 AGFI = 0.800���

Locomotive LPA / 	

2017 GDS-15-J 	 -0.04 Locomotive MVPA / 	

-0.09 Non-locomotive LPA / 	 -0.20 Non-locomotive MVPA / 	

-0.10 Combination PA Non-locomotive LPA / 	 2017

GDS-15-J 	  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
LPA: Light intensity physical activity, MVPA: Moderate to vigorous intensity physical activity,  
GDS-15-J: Japanese version of the geriatric depression scale-15. 

Combination PA Non-locomotive LPA	 2017 GDS-15-J	  
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3-2  

2 2

t

χ2 PA

2 SB

LPA MVPA PA PA LPA MVPA LPA

MVPA

Combination PA

PA PA PA LPA MVPA Combination 

PA LPA MVPA LPA MVPA

2017 GDS-15-J 3

2017 2017 GDS-15-J

2015 SB LPA PA LPA

Spearman SPSS statistics 

22.0 SPSS IBM Japan Inc.

0.05  
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3-2  

13.5

12 89 2

20

0.25 25  

PA

TPA OR = -0.54, 95 CI = 0.32-0.89 SB OR = 1.02, 95 CI = 1.00-1.03 PI OR = 

1.02, 95 CI = 1.00-1.02 LPA OR = 0.99, 95 CI = 0.97-0.99 MVPA OR = 0.95, 

95 CI = 0.91-0.99 PA OR = 0.98, 95 CI = 0.96-0.99 LPA OR 

= 0.98, 95 CI = 0.96-0.99 26

PA METs h/day OR = 0.93, 95 CI = 

0.91-0.98  

PA PA

OR = 0.98, 95 CI = 0.98-0.99 PA LPA OR = 0.98, 95 CI = 0.97-0.99

Combination PA LPA OR = 0.98, 95 CI = 0.96-0.99

20-22 27-29

2017 GDS-15-J SB

LPA PA LPA PA

30 31  
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25 2  

 
All participants 

 No depressive 
symptoms 

Depressive 
symptoms Statistics a 

Variables n=101  n=89  n=12  
 Mean ± SD Mean ± SD Mean ± SD T value p value 

2015 GDS-15-J (score) 1.5  ± 1.3  1.3 ± 1.2 2.8 ± 1.5 -4.09 0.000 
2017 GDS-15-J (score)a 2.1  ± 2.3  1.4 ± 1.2 7.3 ± 1.2 -15.8 0.000 
Age (years) 73.1  ± 5.2  73.2 ± 5.2 72.4 ± 4.6 0.49 0.623 
BMI (kg/m2) 22.8  ± 2.8  22.8 ± 2.8 23.1 ± 3.2 -0.38 0.709 
Handgrip strength (kg) 23.1  ± 4.0  23.1 ± 4.1 22.9 ± 3.2 0.15 0.882 
Gait speed (m/sec) 1.44  ± 0.23  1.44 ± 0.22 1.40 ± 0.28 0.60 0.548 
Sleeping time (hours) 7.1  ± 1.1  7.0 ± 1.1  7.2 ± 1.0 -0.54 0.589 
Wearing time (min/day) 832  ± 86  838 ± 86 789 ± 79 1.98 0.050  

 n (%) n (%) n (%) Chi square p value 
Living status (alone) 18 (17.8) 15 (16.7) 3 (27.3) 0.75  0.307 
Marital status (non-married) 18 (17.8) 18 (20.0) 0 (0.0) 2.68  0.102   
Health condition 

   
3.44  0.180  

good 13 (12.9) 11 (12.3) 2 (18.2) 
  

intermediate 79 (75.2) 70 (77.8) 6 (54.5) 
  

bad 12 (11.9) 9 (10.0) 3 (27.3) 
  

Education 
   

1.17  0.558 
<6 32 (2.0) 2 (2.2) 0 (0.0) 

  
6−9 37 (36.6) 32 (35.6) 5 (45.5) 

  
10+ 62 (61.4) 56 (62.2) 6 (54.5) 

  
Financial condition 

   
0.23  0.893 

  worried 20 (19.8) 18 (20.0) 2 (18.2) 
  

  somewhat worried 75 (74.3) 67 (74.4) 8 (72.7) 
  

  not worried 6 (5.9) 5 (5.6) 1 (9.1) 
  

Number of chronic diseases 
   

2.59  0.459 
0 43 (42.6) 35 (40.0) 8 (63.6) 

  
1 35 (34.7) 54 (35.6) 4 (27.3) 

  
2 19 (18.8) 18 (20.0) 1 (9.1) 

  
3 4 (4.0) 4 (4.4) 0 (0.0) 

  
Smoking (Yes) 2 (2.0) 2 (2.2) 0 (0.0) 0.25  0.793  
Drinking (Yes) 9 (8.9) 12 (13.3) 1 (9.1) 0.73  0.301 
SD: Standard deviation, GDS-15-J: Japanese version of the geriatric depression scale-15 

: p < 0.25, *: p < 0.05 a: Follow-up GDS-15-J was measured at 2017 
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26 PA 2  

 
 
 

 
 All 

 participants 
  (n = 101) 

    No 
depressive 
symptoms 
(n = 89) 

 
Depressive 
symptoms 
(n = 12) 

 
      Adjusted 

 
   Mean ± SD   Mean ± SD    Mean ± SD    B OR 95% CI p 

TPA (METs h/day) 17.8 ± 3.9  18.4  ± 3.7 13.8  ± 2.7  -0.54  0.58 0.32  
 

0.89 0.013* 
SB (min/day) 368 ± 79 361 ± 73 420 ± 106 0.02  1.02 1.00 - 1.03 0.019*  
PI (min/day) 978 ± 102 965 ± 96 1,076 ± 112 0.02 1.02 1.00 - 1.02 0.023* 

Intensity  
         

  
    LPA (min/day) 400 ± 87 411 ± 85 321 ± 64 -0.02  0.99 0.97 - 0.99 0.040*  

MVPA (min/day) 62 ± 32 65 ± 33 43 ± 16 -0.05  0.95 0.91 - 0.99 0.035*  
Type  

 
 

  
 

  
 

 
  

    Locomotive PA (min/day)  72 ± 29 73 ± 29 62 ± 31 -0.02 0.98 0.95 - 1.01 0.346  
Locomotive PA (METs h/day) 3.8 ± 1.3 4.2 ± 1.5 3.3 ± 1.3 -0.03 0.92 0.92 - 1.09 0.448  
Non-locomotive PA (min/day)  390 ± 92 402  ± 89 302 ± 69 -0.02  0.98 0.96 - 0.99 0.019*  
Non-locomotive PA (METs h/day) 14.0 ± 3.5 14.2 ± 3.7 10.5 ± 2.5 -0.06 0.93 0.91 - 0.98 0.012*  

Combination   
         

      Locomotive LPA (min/day) 48 ± 21 48  ± 20 44 ± 28 -0.00  0.99 0.96  - 1.03 0.904  
Locomotive MVPA (min/day) 24 ± 17 25  ± 17 18 ± 8 -0.05  0.95 0.88 - 1.01 0.145  
Non-locomotive LPA (min/day) 352 ± 83 362  ± 81 277 ± 60 -0.01  0.98 0.96 - 0.99 0.031*  
Non-locomotive MVPA (min/day) 38 ± 25 40 ± 26 25  ± 17 -0.04  0.95 0.91 - 1.01 0.088  
SD: Standard deviation, OR: Odds ratio, TPA: Total physical activity, PI: Physical Inactivity,  
SB: Sedentary behavior, LPA: Light intensity physical activity, 
MVPA: Moderate to vigorous intensity physical activity, CI: Confidence interval. *: p < 0.05 
Adjusted odds ratios were computed by adjusting for GDS-15-J, Health condition, Marital status, Wearing time. 
 

TPA Non-locomotive PA LPA Non-locomotive PA  
Non-locomotive LPA SB PI 2  

  



78 

27 PA 2  
    Variables B odds ratio 95% CI  p 

Locomotive PA (min/day)  -- --   -- 
 

  -- -- 
Non-locomotive PA (min/day) -0.01 0.98 0.98  - 0.99  0.003  

Covariates   
      

2015 GDS-15-J (score) -0.01 0.98 0.95  - 1.01  0.307  
Health condition -- --   -- 

 
  -- -- 

Marital status -- --   -- 
 

  -- -- 
Wearing time of device (min/day) -- --   -- 

 
  -- -- 

GDS-15-J: Japanese version of the geriatric depression scale-15 
CI: Confidence interval 
Locomotive PA Non-locomotive PA

Non-locomotive PA  

 

28 PA 2  
    Variables B odds ratio 95% CI p 

LPA (min/day) -0.01 0.98 0.97 - 0.99  0.008  
MVPA (min/day) -- --     -- 

 
  -- -- 

Covariates   
      

2015 GDS-15-J (score) -0.01 0.98 0.95 - 1.01  0.307  
Health condition -- --   -- 

 
  -- -- 

Marital status -- --   -- 
 

  -- -- 
Wearing time of device (min/day) -- --   -- 

 
  -- -- 

LPA: Light intensity physical activity, MVPA: Moderate to vigorous intensity physical activity 
GDS-15-J: Japanese version of the geriatric depression scale-15, CI: Confidence interval 
LPA MVPA
LPA  

 

29 PA Combination 2  

    Variables B  odds ratio 95% CI p 
Locomotive LPA (min/day) -- --  -- 

 
  -- -- 

Locomotive MVPA (min/day) -- --  -- 
 

  -- -- 
Non-locomotive LPA (min/day) -0.01 0.98  0.96 - 0.99  0.007  
Non-locomotive MVPA (min/day) -- --  -- 

 
  -- -- 

Covariates   
      

2015 GDS-15-J (score) 0.77  2.12  1.29 - 3.49  0.003  
Health condition -- --   -- 

 
  -- -- 

Marital status -- --   -- 
 

  -- -- 
Wearing time of device (min/day) -- --   -- 

 
  -- -- 

LPA: Light intensity physical activity, MVPA: Moderate to vigorous intensity physical activity 
GDS-15-J: Japanese version of the geriatric depression scale-15, CI: confidence interval 
Combination PA
Non-locomotive LPA  
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30 2017 GDS-15-J  

 
Mean ± SD 

First factor (score) 5.2 ± 0.6 
Second factor (score) 0.2 ± 0.3 
Third factor (score) 2.0 ± 0.2 

SD: Standard deviation, 
First factor: GDS-15-J 1 3 5 7 14 15 	, Second factor: GDS-15-J 8
12 	, Third factor: GDS-15-J 4 11 13 	 

 
 

31 2017 GDS-15-J PA  

 
First factor Second factor Third factor 

SB (min/day) 0.52 -0.07 0.39 
LPA (min/day) -0.21 -0.13 0.05 
Non-locomotivePA (min/day) 0.07 -0.13 0.39 
Non-locomotiveLPA (min/day) 0.15 -0.16 0.39 

SB: Sedentary behavior, LPA: Light intensity physical activity. 
SB LPA Non-locomotivePA  
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PA 2
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2

TPA SB PA LPA
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PA  

�������� SB LPA
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TPA 2 SB PI 2

PA LPA MVPA

PA Combination PA LPA 2

PA LPA

MVPA LPA MVPA

LPA 2

 

LPA

3 PA LPA

[35, 73, 138, 177, 179]

MVPA

LPA MVPA LPA

LPA MVPA

PA PA

[199] LPA

 

PA PA

PA PA

Dominic 2015 153

[200]

PA
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LPA METs 	 METs [144]

15

LPA

348 / 2 346 / 3-1 352 /
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76.2 76.8 PA 70.3

[161] LPA

PA

PA

[202, 203] PA

[204, 205]
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