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AGFI Adjusted goodness of fit index 

ANCOVA Analysis of covariance 

BDI Beck depression inventory 
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CES-D Center for epidemiologic studies depression scale 

CIDI Composite international diagnostic interview 

CI Confidence interval 

CRP C-reactive protein 

DSM Diagnostic and statistical manual of mental disorders 

DSM-5 Diagnostic and statistical manual of mental disorders Ver 5 

GDS Geriatric depression scale 
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PHQ-9 Patient health questionnaire-9 

QOL Quality of life 

SB Sedentary behavior 

SCID Structured clinical interview for DSM disorder 
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SDS Self-rating depression scale 

SEM  Structural equation modeling 

SMD Standardised mean difference 

TPA Total physical activity 

VPA Vigorous intensity physical activity 
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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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@ 
�� ��������������������Ńǁ 

 WHO: World Health Organization̵DSM: Diagnostic and Statistical Manual of Mental 
Disorders̵ICD: International Classification of Diseases and Related Health Problems. 
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̸ -̶̹ƚ�%ȼȥ̵ƚ�%ȥƏ-łʍ)ˈ¶ǀȅ  

� ƚ�%ȼȥ).̵ƚ�%ǾÕ̵ʞČ<Ė1-ʩ�
ȓ˱̵¯̆ȓœ<¯̆įå̵̩ǳ-

ȓ˱<įå̵ɉɇ̘ņ̱�ɇ7!.ɉɇ˹ĳ̵̲ ɪɐ˸èƃ-ÜǴ̵ȞȠƎ̵ȸæƎ̵Ǿä

-ȓ˱̵ȝ¶ÀƎ̵ʉ˞Ǝ̵Ƃʑä<̙�ä-ȓ˱̵ȁƾğ̵̛ǹ,%
'-ûźƂʑ̵

ʛǻƀƒ̵ʛǻ¦ġ(	?̵DSM-5-�ƚ�%Kp]�f��ƚ�%ȼȥ,ˊŲ�@̶+


̵ƚ�%ȥƏ.̵�A>-ƚ�%ȼȥ�7)7$'ÔȪ�!ȥƏ(	@[13]̶�%Ȼ.̵

ȺƇ)�'-Ǫƀ(	@�ǀ(̵ƚ�%ȥƏ.̵ǵţɦĠ�>ȺȻ,ʜ@7(-ŧ
ɦĠ

-Žȫɀ+ȥƏDƌČ�'
@[14]̶ƚ�%ȥƏ�>�%Ȼ3-˵ɻƃ,%
'.̵�ʒ,

.ˠɀ+˼
�	?˵ɻƃ.ȝ
)ʑ�@ɛĭ)[15, 16]̵�%Ȼ.ƚ�%ȥƏ-̆ȼŪ-

�,˵ɻɀ,¬ʊ¢�>A@)ʑ�@ɛĭ�	?[17-19]̵�- 2 %-ʑ�ǀD:�$'̵

�7�7+˖˓�+�A'�!̶���̵ǒ˭(.̵TaxometricÕǠDȯ
!Ɍə,=$

'̵ƚ�%ȥƏ�>�%Ȼ3-˵ɻƃDƵơ�@ɶǢ�ƹʶ�A'
@ [20, 21]̶

TaxometricÕǠ).̵�7�7+ɪɐȺƇ-Ȥż�˵ɻɀ(	@�̚ƹɀ(	@�Dɍˌ

�@!:̵Meehl & Yonce̱1994̲,=$'ƭĒ�A!ÕǠȅ(	@[22]̶TaxometricÕ

Ǡ(.̵	@ʌ�	@ŘƃDǔ�@�ĉ�,%
'̵�-ŘƃDơ%ʌ)�-ŘƃDơ!

+
ʌ�ǽ˩ɀǇɍ,Ǫ̃�A@ȥƏD taxonic̵�A,ō�'�-ŘƃD˵ɻ̈)ʑ�!

ǀ�ĺŲ+ĭĄD dimensional)�'ÕǠ�@̶ 

� ƚ�%ȼȥ-ˈ¶ǀȅ,%
'.̵îš,=@ēˆ¤Ĳ,;̵¡ʒˈ¶ŕŪ<ʛş˃Î

ůŕŪDȯ
!ˈ¶ǀȅ�	@[17]̶¡ʒˈ¶ŕŪ.̵�,îȾȪĭ(ȯ
>A̵£ʲɀ+

ŕŪ)�' Hamilton Rating Scale for Depressioṉ¤�̵HRSD̲�	@̶HRSD.̵�

,�%Ȼ)Ùł�A!Ƈʒ,ō�@ƚ�%ȼȥ-ˈ¶,³ȯ�A@[23]̶�ǀ̵ʛş˃Îů

ŕŪ.̵s�Hz��TF̱êƠɀ+ĥĩ-ɞ�ʀ(ƭµ�A@îȾD�Ž)�!t�Z

TFW�oZ [̲24]<̵ȷŀ˒ǣ(³ȯ�A'
@̶s�Hz��TF,

'ʛş˃Îů

ŕŪ.̵ƚ�%ȼȥ-ɗŪDˈ¶�@¤Ĳ,;̵ɪɐɓî,=@�%ȻÙłDĲɀīȗ)
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�!NaeMqÀDȯ
'̵�%Ȼ-ZR��h�SǨǣ)�'³ȯ�A@[17]̶���̵

�-NaeMqÀ-8(�%ȻDÙł�@�).(��̵ǒɳɀ,.îš,=@̟ƪ�ž

ʵ)+@[17]̶ȷŀ˒ǣ,

'.̵�-ʛş˃ÎůŕŪDȯ
'̵˒ǣō˘ʒ-ƚ�%ȼ

ȥ-ɗŪDˈ¶�!?̵7!̵NaeMqÀDÛȯ�'ƚ�%ȥƏ-ǔȝDÙł�@̶�

-NaeMqÀ(Ùł�A!ƚ�%ȥƏ. Ȼ̵ɀ+ȥƏ(ȝ
ĭĄ(; Ɛ̵ƃȺƇ[25-29]̵

ˌɊȼ[30]-ȿȼ�ZRD�ǆ��̵ǄţȮȈʛɛŪ-­�[31])-̏˵;Ǉ>�(	?̵

Ʉ˹(�+
ȥƏ)�'ˌ˕�A'
@̶+
̵ʛş˃Îů-ƚ�%ˈ¶ŕŪ,.�7�

7+ɘ̨�	@�)�>̵ʲ 4,£ʲɀ+ŕŪ)�-ȤżDɎ�!̶ 

� +
̵̭̯Ǘ-ƚ�%ȼȥ,%
'.̵¡-Ŧ£).ȶ+@ȤżDǔ�@�)�Ɋ>A

'
?̵ȞȠƎ̵ŽǾÇć̱˥¯ɀÌ¿̵7!.ȼȥ,ō�@ˎ$!ʽ̅,ī&�ʋƇ3

-ƄƁ̵ʋƇ�'
@)
$!ʼƀ3-ěCA̲�ű�˾Ů�<�
�)̵ĹƋųƕ̱˜

ğĹƋ̵ŽǾĹƋ̵ʉǩĹƋ̵ˮņĹƋ̲�Ȯ�<�
�)�Ĭċ�A'
@[32]̶7!̵

̭̯Ǘ.˥¯�˒-ãĄ�¡-Ŧ£)ǽ˩�'̭
!:̵Brink >̱1982̲.̵˥¯ȼȥ

,̏�@ˠē̢ɁD̔�̵̭̯ʒ3-³ȯ,Ȥë�! Geriatric Depression Scale̱¤�̵

GDS̲D̍ȿ�![33]̶�-Ÿ̵1986Ŧ,.̵Sheikh and Yesavage,=$'̵=?ɋǊ

̎(Ńǁÿʗ+ GDS-15 �±ƕ�A[34]̵Ģ̗ɀ,ŧ�³ȯ�A'
@[35-37]̶GDS-15

-ǄǚˍȢ,%
'.̵
�%�-Ȣ�ľĤ�@�̵ǭȗë̱ĺŲƃ̵»̥ƃ̵˽Ö+N

aeMqÀ-ȁł̲�Ńǁ�A!-.̵1991 Ŧ,±ƕ�A! Niino Ȣ-8(	@[38]̶�

��̵Niino Ȣ.̵öȢ-ʏ˅̵öȢ-ǄǚƼë3-˽ſ,%
'ē̦�	?̵Sugishita

>,=$' GDS-15ǄǚˍȢ̱Japanese version of the Geriatric Depression Scale-15́

¤�̵GDS-15-J̲�±ƕ�A'
@[39]̶ 
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ʲ 4̶ȷŀ˒ǣ(ȯ
>A@ʛş˃Îů-ƚ�%ˈ¶ŕŪ)Ȥż  

Ćɕ ō˘ Ȥż 

CES-D́ 
Center for 
Epidemiologic Studies 
Depression scale [40] 

ƕ� �� 20̢Ɂ̱10̢ɁȢ	?̲ 
��ɩĢĢɛɪɐʰȮɌəƗ� �̵ʟƕ�Dō˘)�

!ȷŀɌə-!:,̍ȿ 
��ŹȜɦĠ. 0-60Ȝ 
��ś>�ǄǚˍȢD±ƕ [41] 
������������������ƎƊ ō̵�̏

¸- 4%-�¬ŕŪ�>ǫƕ 
GDŚ 
Geriatric Depression 
Scale [33] 

̭̯ʒ ��30̢Ɂ 
��ŹȜɦĠ. 0-30Ȝ 
��˥¯ȼȥ-̢Ɂ.Ċ7A+
 
��̭̯ʒ,Ȥë�!ˈ¶ 

GDS-15́ 
Geriatric Depression 
Scale short form [34] 

̭̯ʒ �� 15̢Ɂ 
�� GDS-ɋʅȢ 
�� ŹȜɦĠ. 0-15Ȝ 
�� ĳƺ-ǄǚˍȢ�ľĤ�@� ǭ̵ȗë�A'
@

-.̵NiinoȢ-8 [38] 
GDS-15-J́ 
Japanese version of 
the Geriatric 
Depression Scale-15 
[39] 

̭̯ʒ 
 

�� 15̢Ɂ 
�� NiinoȢ,.̵�˽Ö+ʏ˅́Õ�	?

GDS-15-J�±ƕ�A! 
�� ŹȜɦĠ. 0-15Ȝ 
�� ǄǚˍȢ GDS-15 
�� »̥ƃ̵ĺŲƃ.ǨˇȒ8 [39] 

SDŚ 
Self-rating Depression 
Scale [42] 

ƕ� �� 20̢Ɂ 
��ŹȜɦĠ. 20-80Ȝ 
��ɒȰ>�ǄǚˍȢD±ƕ [43] 
�� 1-4Ȝ-̂Ȝ�+�A! 4Ǻ̖-˿Ɯʔ 

PHQ-9́ 
Patient Health 
Questionnaire-9 [44] 

ƕ� �� 9̢Ɂ 
��ŹȜɦĠ. 0-27Ȝ 
��Ǜǟ>ǄǚˍȢD±ƕ [45] 
��DSM-IV�����������ˆƾīȗ,ȗ
Ɵ�!ǒ­̒-̢Ɂƺ(ǫƕ 

�� 0-3-�aN�eZT�� 
 DSM: Diagnostic and Statistical Manual of Mental Disorders.  
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̶̹ǚ˓Ƽ(ȯ
@ƚ�%̏˵ȯˍ-łʍ 

� �ƚ�%�)
�ȯˍ,.̵ɹ ƺ-ƌČ�ȑĤ�'
? 1̵ Ǿ̲Õ)�'-�ƚ�%ǾÕ�̵

2 ƚ̲�%ȼȥ-7)7?DƌČ�@�ƚ�%ȼ¿ʌ�̵ 3 Ⱥ̲Ȼò¬)�'-��%Ȼ�̵ 4̲

ƚ�%ȼȥ�7)7$'ÔȪ�!ȥƏDƢ��ƚ�%ȥƏ�-
�A�-ƌČ(ȯ
>A

'
@[13, 17]̶�!�$'̵ÍʯɌəDʽ̅�@̗.̵*-=�+ƌČ(�ƚ�%��³

ȯ�A'
@-�DĈČ�@žʵ�	@̶7! �̵ƚ�%�)
�ȯˍDȯ
@ĭĄ.̵�

-łʍ¢��žʵ)ʑ�>A@̶å�'̵ƚ�%̏˵ȯˍ,%
'.̵îȾȪĭ,

'

;Ǐǉ+ȯˍ-³ȯ,=@ƌČ-ȑ��ƢƳ�A'
?[46, 47]̵Ǆǚ�%Ȼŀ§(.̵ȯ

ˍ-ƻȫ,ć�!Ƣ̉-ɢł�˷E(
@[47]̶�-!:̵ǚ˓ƼÒ(³ȯ�@ȯˍ,%


'łʍ�@�))�!̱ʲ 5̶̲  

� 7� �̵ƚ�%�,%
'. �̵ƚ�%ȥƏ̱ƚ�%ȼȥ�7)7$'ÔȪ�!̵ǵţɦ

Ġ�>ȺȻ,ʜ@7(-ŧ
ɦĠ-Žȫɀ+ȥƏ �̲-ƌČ(ȯ
@�))�!̶+
̵ƚ

�%ȥƏ,.̵�%Ȼ,ˢĝ�@ƚ�%ȥƏ)̵�%Ȼ,ˢĝ�+
ǵţɦĠÒ-ƚ�%

ȥƏ�ľĤ�@[48]̶ǚɌə-Ɂɀ.̵ĥĩĤ®̭̯ʒ-Âŭį˷(	?̵ºẬĩ(-Ɍ

əƕǢ-ȈȯDƋł�'
@̶�-!:̵ǚ˓Ƽ(.̵�%Ȼ,ˢĝ�+
ǵţɦĠÒ-

ƚ�%ȥƏ-8D�ƚ�%�)ʲȪ�̵�%Ȼ,ˢĝ�@ĭĄ. �̵�%Ȼ,=@ƚ�%�

)�'íÚ�!̶å�'̵ǚ˓Ƽ-Ɍəˑ̦,

'.̵îš,=@�%Ȼ-ˆƾ�+


�)̵;��.̵ƛ�%ʫDǕȯ�'
+
�)Dǜ¥)�'å�̵GDS-15-J� 6Ȝ¤�

(	$!ĭĄ,�ƚ�%�)Ùł�!̶ 

� +
̵ǚ˓Ƽ,

'̵GDS-15-J Dƨȯ�!ȫȱ.̵1̲¡-ƚ�%ŕŪ)ǽ˩�'Ĝ

ɡ�ňǈ(	@�)̵2̲»̥ƃ�ĺŲƃ�ɍɛ�A'
@�)̵3̲̭̯ʒ,Ȥë�!ˈ

¶(	@�)̵4̲ĢÒĲ-Ɍə(ŧ�³ȯ�A'
@�)̵)
$!�)�>(	@̶

GDS-15-J -ˠē̢ɁDʲ 6 ,Ɏ�̶GDS-15-J -ĺŲƃ.̵DSM-4 ƶʿȢDȯ
!îš

,=@�%ȻÙłDĲɀīȗ)�'ɍˌ�A'
? N̵aeMqÀ.7Ȝ¤�̱ ƎŪ0.981̵
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ȤȶŪ 0.855̵̲̔ĲˆƾȯZR��h�S,ȯ
@ĭĄ. 6Ȝ¤�̱ ƎŪ 1.00 Ȥ̵ȶŪ 0.803̲

�ƫĶ�A'
@[39] ǫ̶ƕǪƀĺŲƃ-Ǩˇ(. ĝ̵ĽÕǠ,=$'�Ɖʼɀ+Ǿơ#̱ ˠ

ē̢Ɂ 1̵3̵5̵7̵14̵15 �̵̲�ĉłɀ+ʛşˈ¶̱ˠē̢Ɂ 8̵12 �̵̲�Ȉä-Ʊĵ̱ˠ

ē̢Ɂ 4̵11̵13 �̲- 3ĝĽ(	@�)̵
�A;�%Ȼ,Ąʝ�@ĝĽ(	@�)�ɍ

ˌ�A![39] 7̶! »̵̥ƃ. Ò̵́�˝ȅ(ɍˌ�A̵̭ 
»̥ƃ�ˌ:>A'
@[39]̶ 

 

ʲ5̶ǚ˓Ƽ(³ȯ�@ȯˍ-łʍ  

ȯˍ łʍ 

ƚ�%ȼȥ �ƚ�%ǾÕ 
�ʞČ<Ė1-ʩ�
ȓ˱ 
�¯̆ȓœ<¯̆įå̵̩ǳ-ȓ˱<įå 
�ɉɇ̘ņ̱�ɇ7!.ɉɇ˹ĳ̲ 
�ɪɐ˸èƃ-ÜǴ̵ȞȠƎ 
�ȸæƎ̵Ǿä-ȓ˱ 
�ȝ¶ÀƎ̵ʉ˞Ǝ 
�Ƃʑä<̙�ä-ȓ˱̵ȁƾğ̛ 
	ǹ,%
'-ûźƂʑ̵ʛǻƀƒ̵ʛǻ¦ġ 

�%Ȼ ƚ�%ȼȥ,=?̵ȮȈ�-ʩ�
ʥȽ<ǲʗ̘ņDŰ�ˢ��ɪ

ɐȺƇ 
ƚ�%ǾÕ ȘÎ$!ǾÕ̱Ɖ��+$!̵Ɠ̮,+$!̵2��ˬE"+*̲ 
ƚ�%ȼ¿ʌ ƚ�%ȼȥ-7)7? 
ƚ�%ȥƏ ƚ�%ȼȥ�7)7$'ÔȪ�!̵ǵţɦĠ�>ȺȻ,ʜ@7(-

ŧ
ɦĠ-Žȫɀ+ȥƏ 
ƚ�% ǚ˓Ƽ(.̵�%ȻDöĝ)��̵ƚ�%ȼȥ�7)7$'ÔȪ�

!ǵţɦĠÒ-ȥƏ)łʍ�!̶7!̵ǚ˓Ƽ-Ɍəˑ̦(.̵�

%Ȼ-ˆƾ�+
 7̵!. ƛ̵�%ʫDǕȯ�'
+
�),å�̵

GDS-15-J� 6Ȝ¤�(	$!ĭĄ,ƚ�%)Ùł�!̶ 
GDS-15-J: Japanese version of the Geriatric Depression Scale-15. 
  



10 

ʲ̽ J̶apanese version of the Geriatric Depression Scale-15̱ GDS-15-J [̲39] 

̳ʩ±ǯȅ�-ȫȱ,=?̵Ƭ˪�ÿ̱ʲɃȵ̲ 
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̶̺̭̯Ǘ,
�@�%Ȼ̵ƚ�%-ãĄ 

� Ɩ�Ģ-ƕ�̱20 Ƿ¤�̲Dō˘)�!ĴʷǮȷŀ˒ǣ(.̵�ʟƕ�,
�@�%Ȼ

-ȮȏǔȻȩ. 5.7̰̱Ȳƃ 4.3̵̰ķƃ 6.9̰̲( 6̵5Ƿ¤�-̭̯ʒ(. 3.7̰)�A'


@[49]̶Ŧ̯��%Ȼ-ȿȼ,Ŵ̡�@�ĉ�,%
'.̵Kok >̱2017̲-XZcz

cGaR��o��,=$'̵�˝�!ɶǢ.Ź>A+�$!)Ĭċ�A'
@[50]̶�%

Ȼ-ǔȻȩ-ƃŞ,%
'.̵ƺĳ�-Ɍə,=$'̭̯ķƃ-ǔȻȩ�̭̯Ȳƃ,ǽ4̵

ǔƌ,̭
�)�Ɏ�A'
@[49, 51-53]̶ 

� ƚ�%,̏�'.̵�7�7+ȷŀ˒ǣ,=?̵̭̯Ǘ.¡-Ŧ̯ř)ǽ˩�'ƚ�%

-ǔȼȩ�̭
�)[54-57]̵ĥĩĤ®̭̯ʒ-ǔȼȩ. 8�20̰(	@�)�Ĭċ�A'


@[55, 58, 59]̶7!̵ƚ�%ȼȥ-Ƣǭ(	@ƚ�%ˈ¶ŕŪ-Ȝƺ;̭̯Ǘ(�ǆ�

ˌ:>A'
@[60]̶̭̯Ǘ,ƚ�%-ǔȼȩ�̭7@ʖǌ,.̵ƐƃȺƇ-Ą²̵ɏ§ɀ

ŵã-ėĵ̵Ňǂ<ʻ�
Ɋ�)-ǹÚ+*-̭̯ǗȤǔ-ȬĮ-ıë�ƢƳ�A'
@

[54]̶ 

� 7!̵ƚ�%-ǔȼȩ,%
'.̵Ģ<Ƽë[61, 62]̵³ȯ�@ˈ¶ŕŪ<NaeMqÀ

(ȶ+@�)�Ĭċ�A'
@[63]̶�>,̵ǁ˄ÎƗ-̭̯ʒ.̵ĥĩ(ǎ>�̭̯ʒ,

ǽ4̵ƚ�%-ǔȼȩ�ǔƌ,̭�[64]̵Blazeṟ2003̲.̵̌ǗTFǁ˄-ŗ®ʒ-ǔ

ȼȩD 14�42̰)�'
@[58]̶å�'̵̭̯ķƃ.Ȳƃ,ǽ4'̵ǔƌ,ƚ�%-ǔȼ

ȩ�̭
�)�Ǉ>�)+$'
@[65-67]̶��(̵�A7(-Ĭċ-��>Ǆǚ�ĥĩ

Ĥ®̭̯ʒ̱65 Ƿ¤�̲,̒ł�'̵ƚ�%-ǔȼȩDƚ�%ˈ¶ŕŪ)ƃÚ�),Ɏ�

!̱ ʲ 7̶̲ �-ɶǢ Ï̵¯-ǔȼȩ. 5.3�43.3̰(	? ƃ̵Ú(8@)Ȳƃ 4.3�24.3̵̰

ķƃ 10.3�33.4̰(	$!�̵ɾ�'ķƃ-ǔȼȩ�̭�$!̶�!�$'̵Ǉ>�+ƃ

Ş�ˌ:>A'
@!:̵Ȳķ�),ʵĝDȤł�4�(	?̵+�(;̵ǔȼȩ-̭


ķƃ3-ōſ�Ɩ�Ģ,

'Ęɽ+ˑ̦(	@)ʑ�>A@̶  
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ʲ 7̶ĥĩĤ®Ǆǚ�̭̯ʒ̱65 Ƿ¤�̲,
�@ƚ�%-ãĄ  

ˈ¶ŕŪ NaeMqÀ Ï¯ Ȳƃ ķƃ 

CES-D 17Ȝ¤� 5.3̰ [68]   

16Ȝ¤� 16.3̰ [69]   

GDS 14Ȝ¤� 5.7̰ [63] 8.9̰ [70] 

15.6̰ [71] 

24.3̰ [66] 

10.3̰ [70] 

23.9̰ [71] 

33.4̰ [66] 

GDS-15 6Ȝ¤� 
 

28.4̰ [72] 

19.6̰ [73] 

33.5̰ [74] 

14.2̰ [75] 

21.1̰ [76] 

29.5̰ [77] 

13.4̰[77] 17.4̰ [77] 

5Ȝ¤� 21.0̰ [78]    

GDS-15-J 6Ȝ¤� 11.9̰ [79]   

SDS 49Ȝ¤�  4.3̰ [80] 11.4̰ [80] 

48Ȝ¤� 11.1̰ [81]   

PHQ-9 Ȇ̲ 43.3̰ [82]   
CES-D: Center for Epidemiologic Studies Depression scale, GDS: Geriatric Depression 
Scale, GDS-15: Geriatric Depression Scale short form, GDS-15-J: Japanese version of 
the Geriatric Depression Scale-15, SDS: Self-rating Depression Scale, PHQ-9: Patient 
Health Questionnaire-9. 
Ȇ̲9%-ˠē-�#̵5%¤��˹÷ 2˶̎,�ðÕ¤��)Ĝɡ̵�-�# 1%,ƚ�%Ǿ
Õ;��.̵ʞČ7!.Ė1-ȍĵ�ľĤ�!ĭĄ [44]  
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̶̻̭̯Ǘ,
�@�%Ȼ̵ƚ�%�½�)ɏ§,ù6�Ŵ̡ 

� WHO.̵̘ ņ,=@ɂŲƱĵŦ̯)ǅǹ,=@ȮčƱĵŦ̯-ɾĎ(ɣÔ�A@̘ņ˒

ƻȮľŦ̱Disability-Adjusted Life YearśDALYs̲DÂŭƢǭ,ȯ
̵�-Ƣǭ,ō�

@ȺƇ-Ŵ̡ŪDȿʲ�'
@�̵2030Ŧ,.�%Ȼ�Ŵ̡Ū-ɞ 1¬,+@)�Ȕ�A

'
@[83]̶�>,̵���amĥĩ�> 26 NĢ̵Fq�Nĥĩ�> 15 NĢ̵F}�N

Ĵ̕�> 6NĢ̵Ǟĥ�Ȍĥĩ�> 4NĢ̵ǞñFYFĥĩ�> 5NĢ-Ąˀ 56�Ģ-̭

̯ʒDĊ9ƕ�Dō˘)�!˒ǣ(.̵˒ǣĢ-˼
DɸÜ�!Ÿ(;̵�%Ȼ.�ʟɀ

+ƐƃȺƇ(	@ĕƅ̵ȧŽȼ̵̏ɥț̵ɫŖȻ,ǽ4'ÂŭȥƏ3-ƈŴ̡�Ĵ��̵

å�'̵�%Ȼ)ƐƃȺƇ-²ľ.̵ƐƃȺƇąİ-²ľ,ǽ4̵ÂŭȥƏZUF̱ɦĠ 0

�100Ȝ̵Ȝƺ�ĳ
5*ʠĸ̲D­���@�)�Ĭċ�A'
@[84]̱ʲ 8̶̲  

 

ʲ̶̿�%Ȼ)ƐƃȺƇ-²ľ,=@ÂŭȥƏZUF3-Ŵ̡  

 

òȦ 
̱ťĦȜ̲ 

�%Ȼ)²ľ 
̱ťĦȜ̲ 

ĕƅ 80.3 65.4 
ȧŽȼ 79.6 65.8 
̏ɥț 79.3 67.1 
ɫŖȻ 78.9 58.5 
�%Ȼ 72.9 − − 

Moussavi et al. Lancet. 2007=?ƶı [84] 

̭̯ʒDĊ9ƕ�,

'ƐƃȺƇ)�%Ȼ�²ľ�!ĭĄ.̵ƐƃȺƇòȦ-ĭĄ=

?; 100ȜDǒ̭Ȝ)�@ÂŭȥƏZUF�­�+@̶ 

 

� å�'̵̭̯Ǘ-�%Ȼ.˥¯ǲʗ-­�<[58]̵ʛǻ-�+öĝ(	@�)�ƢƳ�A

'
@[85-87]̶�>,̵ˌɊȼ)-̏˵;Ǉ>�)+?̵Saczynski >̱2010̲-ʄƾɌ

ə(.̵�%Ȼ�Őǝ-F�bkHz�Ȼ̱¤�̵AD̲-ʋƇ�ZRḒ:@)Ĭċ�A

'
@[88]̶Ownby>̱2006̲,=@Uw�eɌəDō˘)�!�o��(.̵�%Ȼ,
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=@ ADȿȼ-Ma[ǽ. 1.9)Ĭċ�A'
@[89]̶7!̵̭̯Ǘ-�%Ȼ.̵˨ŪˌɊ

̘ņ�> AD3-˦Ʈ�ZR-�ǆ,̏��@�)�ƢƳ�A'
@[90]̶ 

� �ǀ̵ƚ�%;̭̯ʒ)ɏ§,ȭĴ+Ŵ̡Dù6�̶ƐƃȺƇ)-̏˵(.̵ƚ�%,

=?ʭʮƃŽȺƇ[25, 26]̵ʘʮɤ̘ņ[27-29]-ʋƇ�ZR�̭7@)�A'
@̶ɫŖȻ

,ƚ�%�²ľ�!ĭĄ(.̵Ǖʫ��Łł)+?̵ɫŖȻ-ȼȥDƈë��@[91]��

������������������������������������̵u�Z

�H�(ƚ�%Dǔ�'
!ʒ̱GDS-15 ≥ 6Ȝ̲.̵̞ƚ�%ʒ,ǽ4̵5ŦŸ-ˌɊȼ

ãĄ�ǔƌ,̭�$!)Ĭċ�A'
@[30] �̶-=�+ƚ�%,=@ÂŭȥƏ<ˌɊǲʗ

3-ƈŴ̡.̵ǄţȮȈʛɛŪ-­�[31]̵îȾ�˗W�oZ-³ȯȩ-�ǆ[92]̱ġ 1̵̲

0
'.̵îȾ<�˗,̏˵�@˟ȯ-įĴ,ʜ@)�A'
@[58, 92-95]̱ġ 2̶̲  
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ġ 1̶̭̯Ǘ-ƚ�%ǔȝ)ăîȾW�oZ-³ȯãĄ-ǽ˩  

Luppa et al. J Affect Disord. 2008=?ƶı [92] 

� ̭̯Ǘ,

'ƚ�%�	@ĭĄ̵îȾȯďÛȯ̵w�|TF̵ȮȈƵư̵ɖèƵư)


$!îȾW�oZ-³ȯãĄ�̭7@̶ 

 

 

 

 

 

 

 

 

ġ 2̶̭̯Ǘ-ƚ�%-ǔȝ)²ľȺƇ½ƺ,=@Ŧ̎ťĦîȾ˟̱½�̲-ǽ˩  

Luppa et al. J Affect Disord. 2008=?ƶı [92] 
� ƚ�%-	@̭̯ʒ.̵ƚ�%-+
̭̯ʒ,ǽ4̵Ŧ̎îȾ˟�̧̭)+@̶7!̵

ƚ�%,²ľȺƇ�	@ĭĄ. ƚ̵�%-+
²ľȺƇ,ǽ4 Ŧ̵̎îȾ˟.̧̭)+@̶ 
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̶̼̭̯Ǘ,
�@�%Ȼ̵ƚ�%-�ZRʵĝ 

� ̭̯Ǘ-�%Ȼ.̵̭ ̯Ǘ¤à,�%ȻDɵ̬�̵̭ ̯ǗD˹�'Ó1ȿȼ�@ĭĄ)̵

̭̯Ǘ,+$'Ø:'ȿȼ�@ĭĄ�	@̶̭̯Ǘ¤à,�%Ȼ-ǃŶ�	@ĭĄ(.̵

�%Ȼ-ŇǂṈ̀�%Ȼɵ̬-	@ʮʃʒ̲Dǔ�@ãĄ�̭
�̵Øȿ-ĭĄ,

'

.̵ŇǂǸDǔ�@ãĄ.­�̵̀¨ɀʵĝ.œ+
)�A'
@[96]̶Cole >̱2003̲

,=@}^�Fg�XZ(.̵ķƃ̵ɏ§ɀĿɛ̵̂Äʒ)-ǹÚ<̚Ú̵˜ğ̵˥¯Ⱥ

Ƈ-Ą²̵ȹȽ̵�ɇ̵˸èǲʗ̘ņ̵ˌɊǲʗ̘ņ�̵̭̯Ǘ�%Ȼ-�ZRʵĝ)�

'Ĭċ�A'
@[53]̶Ú-Ɍə(.̵ɏ§)-ʇ�?-ėĵ̵ȮȈ�,
�@Ze�ZH

u�e-ȿȮ�ƢƳ�A'
@[97, 98] +̶
 ƚ̵�%.�%Ȼ-̆ʵ+�ȔĝĽ)�A[99]̵

ƚ�%-�̐<ƶĔ.̵ɻȿ��Ȕ�A@�%Ȼ-�̐,ŵɛ%)ʑ�>A@̶ 

� ƚ�%-�ZRʵĝ,%
'.̵īǚŘƃʵĝ)�'̵ķƃ[65-67]̵­ŀǸ<ɵȒɀğ

̛[54, 100]̵Ȧŗ[101]̵ǙĻ[102]�Ĭċ�A'
@̶7!̵˥¯ɀʵĝ(.̵ÂŭȥƏ-

ƈë[103]̵˥¯ǲʗ-­�[104, 105]̵̭ BMI[106]̵ɏ§ɀʵĝ(.̵ŉ+ú�̏¸<ɏ

§3-øåŪ�ƢƳ�A'
@[107]̶���!ʵĝ-+�(;̵ķƃ.ƚ�%-̆Ĵ+�

ZRʵĝ)�A'
?[65-67]̵Velde >̱2010̲.̵̭̯ʒDĊ9ƕ�Dō˘)�! 23

�Ģ(-ĴʷǮɌə,=?̵�4'-Ģ,

'ķƃ-ƚ�%Ū�̵Ȳƃ=?;̭
�)

DĬċ�'
@[108]̶�-!:̵ƚ�%,̏¸�@ʵĝDǨˁ�@̗.̵ȲķÚ-ÕǠ�

ƫĶ�A'
@[109, 110]̶ƕ�¤�-ķƃ,

'̵�%Ȼ<ƚ�%ãĄ�̭�+@ȫȱ

,.̵ȮȣŀɀŞȶ[111]<ɏ§ɀ�ťɟ[112]̵̤ʆ+û��[113])
$!ŽȫɀŞȶ�

ƢƳ�A'
@̶̭̯ʒDō˘)�!Ɍə(.̵ħ�>̱2004̲�̵ķƃȤǔ-ʵĝ)�

'ʐɀʛʹDƣ�'
@[109]���������������������������

,ʛʹ�'
@��[114](	?̵�ŦǗ¤̑-ʐ
-ʛʹ¯̬��$��)+?̵ȝäƎ

<ƚ�%�Ȯ�@)ƢƳ�A'
@[109]̶+
̵ķƃ-ǀ�Ȳƃ=?;ʐ
,ō�'ĉł

ɀ+ƏŪDƝ�<�
)Ĭċ�A'
@[115].  
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̶̽˥¯Ȉè-łʍ)Ȕłǀȅ 

̽ -̸̶˥¯Ȉè-łʍ)Ƣǭ  

� ˥¯Ȉè̱Physical Activitý¤�̵PA̲. �̵ɠȈè,=$'Ł̝Ǌ=?Ki�Q�ȍ

˟̈-įĴ�;!>�A@Ï'-ę8�)łʍ�A@[116]̶PA ̈-Ƣǭ,.̵˥¯Ȉè

űŪ̱MET́¤�̵Metabolic equivalent̲, PA-ŃǁǊ̱̎Ǌ̲D��!MET�Ǌ�

	?̵�7�7+Ɍə(ŧ�ȯ
>A@[117-119]̶7!¡,;̵MET�Ǌ,¯̱̆kg̲D

��'ɣÔ�A@Ki�Q�ȍ˟̈<Ƕƺ� PÄ-Ƣǭ)�A@[120, 121]̶1Ǆ-Ąˀ

PÄ.̵ɾ˥¯Ȉè̱̈Total amount of PÁ¤�̵TPA̲)ʲȪ�A@̶ 

� PA ,
�@űŪ-Ƣǭ. MET (	?̵PA (Ȯ�@Ki�Q�ȍ˟̈Dū¬Ł̝Ǌ-

£˔̱̈̃ɰƲü̈(ɮ 3.5 ml / kg / Õ,ɂŲ̲(̔�'ɣÔ�A@̶�-!:̵PA-ű

Ū.̵ū¬Ł̝Ǌ̱1MET̲Dīȗ)�'̵Ńǁ�'
@Ȉè��-°¾,ɂŲ�@�(ʲ

�A@̶7!̵PA-űŪ.̵­űŪ PA̱Light intensity PÁ¤�̵LPA̵̲ �̭űŪ PA

̱Moderate to Vigorous intensity PÁ¤�̵MVPA̲,Ǫ̃�A@[122, 123]̶ 

� PA -ɘ̨,̏�'.�7�7+ɘ̨�	@�̵Ɩ�Ģ- PA OHf�H�,

'.̵

¯ä-ɼơ�ć�DɁɀ)�'ˀȳɀ�ɺɻɀ,Ńǁ�A@�˸è�)̵ǄţȮȈ,
�

@æÈ̵Ň�̵˲é�˲ŀɟ-̓ȮȈȈè̈́,Õ�>A'
@[117]̶7!̵ȮȈȈè.̵ɖ

èƃ PA̱ɖè,©� PA̵̲ ŇŬÒ PA̱Ň�,©� PA̵̲  �̏˵ PA̱x��cGF<

ʓǩ,©� PA̲,Ǫ̃�@�)�(�@[124, 125]̶¡-ɘ̨(.̵�Y~�^H| PA

̱˸è<Zy�b̲[126]̵j��Y~�^H| PA̱˸è<Zy�b¤Ĳ- �̵ɖè̵

Ň�+* [̲120, 127] I̵ncidental PA̱ɖè-!:-Ƕʯ̵Ň�̵\�qTF+*-Äȿɀ

+ PA̲[128]+*�	@̶ 

� ˭Ŧ(. �̵ū?����;!>�Âŭ̘ņ3-ˌ˕�̭7?̵ū¬ʯè̱Sedentary 

Behavioŕ¤�̵SB̲�ƿ�
Ǫƀ- PA )�'ǋù�'
@[129]̶ū¬ʯè). �̵ū

¬
=1ʙ¬,
�@Ki�Q�ȍ˟̈� 1.5METs¤�-�4'-ʹ̄ʯè�)łʍ�A
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@[130]̶7!̵SBDĊ9Ǫƀ)�'̵˥¯�Ȉè̱Physical Inactivitý¤�̵PI̲�	

@[131, 132]̶ 

 

̽ -̶̹PA -Ȕłǀȅ  

� ̭ɪŪ, PÄDȔł�@,. �̵̆ǭ˕ǿȅ _̵S�ZmaRȅ r̵�ZlHr�Zȅ̵

n��z�N���}�^̱ Ki�Q�£˔ȔłŅ D̲ȯ
@+*-Ȕł�žʵ)+@[133]̶

��� �̵A>-Ȕł,.Ĵ��?+˄Å�žʵ)+? Ǆ̵ţȮȈ�,
�@ PA-Ȕł.

ğ̛(	@̶�-!:̵ȷŀɌə(.̵ˠēɑDȯ
!�ʼɀȔł̵;��.Ƕƺˀ<å

˳ŪˀDȯ
!ńʼɀȔł,=$' PÄ�Ȕł�A@̶ 

� ˠēɑDȯ
!�ʼɀȔł.̵­UZe(	@�)̵ȔłŃǁ�ɨ·(	@)
$!Û

Ȝ�	@!:̵ƺĳ�-ÍʯɌə(ȯ
>A'
@[134, 135]̶���̵�ʼɀȔłD³ȯ

�@ĭĄ(.̵Ĝɡʒ)˒ǣʒ)-̎,̵PA-ɘ̵̨�űṶ̵̄űŪ+*-Ǐǉ+ȯˍ,

%
'-Ð˲�!ˌ˕�žʵ)+@[136] 7̶!̵̭ ̯ʒ,�ʼɀȔłDŃǁ�@ĭĄ(.̵

�U��lHFẔ ˹÷,ˢ�$!�˘-Ƃ
Ô�,©�Á? �̲ē̦ʸ�A'
@[137]̶

�>,̵̭̯ʒ. L̵PA(˹��Ǌ̎�¡-Ŧ̯ř=?;̌
)�A@�[118, 138]̵�ʼ

ɀȔł(.̵LPA<ŇŬÒ PA-ƙƯ�ğ̛)ƢƳ�A'
@[139]̶ 

� �ǀ Ƕ̵ƺˀ<å˳ŪˀDȯ
!ńʼɀȔł. �̵ʼɀȔł,ǽ4' PAȔłÀ-ĺŲƃ


=1»̥ƃ�̭
̶���̵Ƕƺˀ,%
'.̵ǿťǀć-è��ǨÔ(�+
!:̵

å˳Ūˀ,ǽ4ȔłɪŪ�­
)ƢƳ�A'
@[140]̶å˳Ūˀ,%
'.̵ȪĤ̵1 ˧

;��.ĳ˧̱ 2˧ 3̵˧ -̲å˳Ūˀ�ľĤ�@� 1̵����������������

����������������Ĵ�
�)[141]̵3 ˧å˳Ūˀ. 1 �������ű

Ū-ȔłˎŞ�Œ�
�)�Ĭċ�A'
@[142]̶7!̵ǒ˭(.̵Oshima >̱2010̲

�̍ȿ�! Active style Pro̱Active style Pro HJA-350IT̵M|��t�ZTF̲(.̵

ʳɈʒ- PADǶʯƃ)̞Ƕʯƃ,ÙÚÿʗ)+$'
@[143]̶Active style Pro(.̵Ò
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ʪ�A! 3˧å˳Ū\�W�̱ƎŪ 3mG���� ± 6G̲�>Ź! 3˧̱���àŸ�ŝ

āǀć -̲Ąƕå˳Ū,=$'ò¬Ǌ̎Ǽ-METs�ƫł�A@ 7̶! 0̵.7Hz-kH��

��������������	�àŸ-ǽȩDÛȯ�!ÙÚF�V�[|,=? P̵A�

�����������������������̵10 ���������������

^��SàŸ-ǽȩ,=? �̵ˀȔ+��̵�Ł̝�̵�Ƕʯƃ PA�̵�̞Ƕʯƃ PA�, PA�

�����������	��
�Ÿ-Ąƕå˳ŪÀ�>̵ˊŲ�@ȈèÒň,ōſ�!

ƫłů,=$' Ƕ̵ʯƃ PA̵̞ Ƕʯƃ PA�),űŪ)ŃǁǊ̎ M̵ET�Ǌ�ƫł�A@̶

Epoch length. 10ɔ̎) 60ɔ̎-
�A�D˿Ɯ(� 1̵0ɔ̎-ĭĄ��������

������űŪ-ƫłÀ�ȯ
>A̵60�������̵10ɔ̎- Epoch length�Ù

Ú�A!Ȉè-ɘ̨-�#̵Ųˊ- 60���ǒ;̤Ū-̭�$!ȈèÒň�ƨȯ�A@)

Ð,̵10 ����Ź>A!ȈèűŪ-ťĦÀ�ȯ
>A@[143]̶+
̵Active style Pro

(.̵	@ĭƗ�>Ú-ĭƗ3-ɖèDǶʯƃ PA)�̵�ǀ̵Ƕʯƃ PAD̔��7�7

+è�D̞Ƕʯƃ PA )�'Ǫ̃�'
@̶Oshima >̱2010̲-Ɍə(.̵Ƕʯ<ˡʯ

.̵Ƕʯƃ PA,Ǫ̃�A̵ȇȚŤ�̵̩Ěȇ
̵ƥ̔ǲD³ȯ�!ƥ̔.̵̞Ƕʯƃ PA

,Ǫ̃�A̵�A>Ȉè-Ǫ̃ȩ.̵56 100̰(	$!�)�Ĭċ�A'
@[143]̶ǚ

˓Ƽ-Ɍəˑ̦(.̵̭̯ʒ�ňǈ,³ȯ(�@�)̵PA -ȔłɪŪ�ʠĸ(	@�)̵

PA-ɘ̨DǶʯƃ̵̞ Ƕʯƃ,Ǫ̃(�@�)Dȫȱ)�' PA-Ȕł, Active style Pro

Dȯ
!̶ 

  



20 

̶̾ǚ˓Ƽ,
�@˥¯Ȉè-Ǫ̃)Ȕłǀȅ 

� ǚ˓ƼDǫƕ�@Ɍəˑ̦ 2̵3(.̵PA-Ȕł, Active style ProD³ȯ�!̶TPA

. 1̵.6METs¤�-Ȉè,
�@ 1Ǆ-ĄˀMET�ǊDƢǭ)�! ű̶Ū(. 1̵.6METs

¤� 2.9METs D LPA̵3.0METs ¤�D MVPA ,Ǫ̃�!̶SB .̵1.5METs ¤�-Ȉ

è)�! P̶I. 1440 −̱ LPAǊ̎ + MVPAǊ̲̎(ɣÔ�![131] L̶PA M̵VPA S̵B̵

PI-ò¬.Ǌ̱̎Õ̲)�!̱ʲ 9̶̲  

� PA -ɘ̨.̵Ƕʯƃ PA̵̞Ƕʯƃ PA )�!̱ʲ 10̶̲ 7!̵Ƕʯƃ PA̵̞Ƕʯƃ

PA)űŪDɴ8ĄC�' 4ɘ̨- PA,Ǫ̃� �̵-NcV�D Combination PA)Ć¢

�!̶Ñ¯ɀ,.̵­űŪ-Ƕʯƃ PAD�Ƕʯƃ LPA�̵ �̭űŪ-Ƕʯƃ PAD�Ƕʯ

ƃ MVPA�̵ ­űŪ-̞Ƕʯƃ PAD�̞Ƕʯƃ LPA�̵ �̭űŪ-̞Ƕʯƃ PAD�̞Ƕ

ʯƃMVPA�,Ǫ̃�̵ò¬.Ǌ̱̎Õ̲)�!̱ʲ 11̶̲  

� +
 A̵ctive style Pro(Ź>A@̞Ƕʯƃ PADMETsʲ[144],ȟ>�ĄC�!ĭĄ̵

̞Ƕʯƃ PA,.̵3METs¤�-_�Z<¯ƴ)
$!˸è̵Ň-¼ʈ̵Ň�+*�7�

7+Ȉè�Ċ7A@̶�ǀ̵Combination PA .̵PA Dɘ̨)űŪ(Ǫ̃�'
@!:̵

Ȉè-ÒňDɷ?ˬ9�)�(�̵́Õɀ,(.	@�̵ʳɈʒ�Ńǁ�'
!ȈèÒň

DƫȔ�@�)�ÿʗ)ʑ�>A@̱ġ 3̶̲   
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ʲ 9̶ǚ˓Ƽ̱Ɍəˑ̦ 2̵3̲,
�@ TPA̵SB̵PI̵PA űŪ-Òň  

PAűŪNcV� Òň űŪ)ɣÔǀȅ 

TPA̱METs�Ǌ/Ǆ̲ 1Ǆ- PÄ 1.6METs¤�-ĄˀMET�Ǌ 

SḆÕ/Ǆ̲ 1Ǆ-ū¬ʯèǊ̎ 1.5METs¤�-ĄˀǊ̎ 

PI̱Õ/Ǆ̲ 1Ǆ-˥¯�ȈèǊ̎ 1440 � (LPAǊ̴̎MVPAǊ̎) 

LPA̱Õ/Ǆ̲ 1Ǆ-­űŪ PAǊ̎ 1.6METs ~ 2.9METs¤�-ĄˀǊ̎ 

MVPA̱Õ/Ǆ̲ 1Ǆ-�̭űŪ PAǊ̎ 3.0METs¤�-ĄˀǊ̎ 

PA: Physical Activity, TPA: Total amount of PA, SB: Sedentary Behavior, PI: Physical Inactivity, LPA : Light 
intensity PA, MVPA: Moderate to Vigorous intensity, MET: Metabolic Equivalent. 
 

ʲ 10̶ǚ˓Ƽ̱Ɍəˑ̦ 2̵3̲,
�@Ƕʯƃ PA̵̞Ƕʯƃ PA -Òň  

PA-ɘ̨ Òň̵űŪ)ɣÔǀȅ Ȉè-´ 

Ƕʯƃ PA 

̱METs�Ǌ/Ǆ̲̱ Õ/Ǆ  ̲

��1Ǆ-ˡ�ǶʯȈè-̈)

Ǌ̎ 

��1.6METs¤�- �lǶʯȈ

è-ĄˀMET�Ǌ)Ǌ̎ 

�˸è̱Y�Q�S̵IL�P�S̲ 

�ɖè,©�ˡ�Ƕʯ+* 

̞Ƕʯƃ PA 

̱METs�Ǌ/Ǆ̲̱ Õ/Ǆ  ̲

��1Ǆ-̞ˡ�ǶʯȈè-̈

)Ǌ̎ 

��1.6METs¤�-̞ �lǶʯ

Ȉè-ĄˀMET�Ǌ)Ǌ

̎ 

��Ň(-Ȉè̱Ň˚˺Ñ-ȡ¢�̵ȇȚ̵˒ȫ̵ƥ̔+*  ̲

��Ň(-¼ʈ±ḵ̌ĴŜ±ǩ-Ïʟ̵˺ÑDɌ�+*̲ 

��ʡȮ<Ŭ-ƘÎA̱ʕƽD7�̵ʣDǧ�@̵ʣǘ-Ī

̪ģ3-ǧ¢+*̲ 

��U�dGX�h�S˸è̱p�cGZ-Ïʟ̵Âŭ¯ƴ

+*̲ 

��x��cGFȈè̱Ľ*;-�ˉ̱ȈèǊ̵̲ ɛ¬(-ɨ

ò+ �+*̲ 

��_�Ẕ˵ɻǶʯD©C+
̲ 

��\�qTF̱ƧȄ̵Îȋ̵ǐʱ̵ƻň+*̲ 
PA: Physical Activity, MET: Metabolic Equivalent. 
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ʲ 11̶ǚ˓Ƽ̱Ɍəˑ̦ 2̵3̲,
�@ Combination PA -Òň  

Combination PA Òň̵űŪ)ɣÔǀȅ Ȉè-´ 

Ƕʯƃ LPA̱Õ/Ǆ̲ ��1Ǆ-­űŪ̵ˡ�ǶʯȈ

è-Ǌ̎ 

��1.6METs ~ 2.9METs¤�

-ˡ�ǶʯȈè-ĄˀǊ̎ 

�IL�P�S̱3.2km/ǊǙȖ̲ 

�ɖè,©�Ƕʯ̱3.2km/ǊǙȖ̲ 

ǶʯƃMVPA̱Õ/Ǆ̲ ��1Ǆ-�̭űŪ̵ˡ�Ƕʯ

Ȉè-Ǌ̎ 

��3.0METs¤�-ˡ�Ƕʯ

Ȉè-ĄˀǊ̎ 

����h�S 

��ɖè,©�Ƕʯ̱4.0km/Ǌ¤�̲ 

��_�Ẕ˵ɻǶʯD©�̲ 

̞Ƕʯƃ LPA̱Õ/Ǆ̲ ��1Ǆ-­űŪ̵̞ˡ�Ƕʯ

Ȉè-Ǌ̎ 

��1.6METs ~ 2.9METs¤�

-̞ˡ�ǶʯȈè-ĄˀǊ

̎ 

��\�qTF̱ƧȄ̵Îȋ̵ǐʱ̵ƻň+*̲ 

��Ň(-Ȉè̱ȇȚ̵˒ȫ̵ƥ̔+*̲ 

��Ň(-¼ʈ±ḵ̌˺ÑDɌ�+*̲ 

��ʡȮ<Ŭ-ƘÎA̱ʣǘ-Ī̪ģ3-ǧ¢+*̲ 

��U�dGX�h�S˸è̱Âŭ¯ƴ+*̲ 

��x��cGFȈè̱ɛ¬(-ɨò+ �+*̲ 

̞ǶʯƃMVPA̱ Õ/Ǆ  ̲ ��1Ǆ-�̭űŪ̵̞ˡ�Ƕ

ʯȈè-Ǌ̎ 

��3.0METs¤�-̞ˡ�Ƕ

ʯȈè-ĄˀǊ̎ 

��Ň(-Ȉè̱Ň˚˺Ñ-ȡ¢�+*̲ 

��Ň(-¼ʈ±ḵ̌ĴŜ±ǩ-Ïʟ+*̲ 

��ʡȮ<Ŭ-ƘÎA̱ʕƽD7�̵ʣDǧ�@+*̲ 

��U�dGX�h�S˸è̱p�cGZ-Ïʟ+*̲ 

��x��cGFȈè̱Ľ*;-�ˉ̱ȈèǊ̲+*̲ 

��_�Ẕ˵ɻǶʯD©C+
̲ 
LPA : Light intensity PA, MVPA: Moderate to Vigorous intensity, MET: Metabolic Equivalent. 
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LPA : Light intensity PA, MVPA: Moderate to Vigorous intensity. 

 

ġ 3̶Active style Pro (Ǫ̃(�@ PA )ƫȔ�A@Ȉè  

Ɍəˑ̦ 2̵3(ȯ
@ Active style Pro(Ǫ̃(�@ PA)ƫŋ�A@Ñ¯ɀ+Ȉè 
 

�ƶʿȢ ˥¯Ȉè-}aḇMET̲͂ʲ�[144] Døʑ,±ƕ 

  

PSRN
^�fi*���>A�i.�ehg�
^�fi�5
&���
&i�7hg�
^80m�i�
o�6 qkc�9q%bnhg�
^v�|sw�}�t@��~�{sxi�7hg�
^���{sr*���gli�<�*�!�hg�
^z�x�?4':q�ph`�

^��}�t
^':EMHJWYI!��F
^z�x�?4':q�a�

_ORN

_____Q[ZGX[T[Y[\V]UDORN

^y��ur��(�
+�";���hg�
^�fi*��)-�=/��Bhg�
^�fi�5
&�A�q1dhg�
^80m�i�
o�9#i�C�ji%�hg�
^v�|sw�}�t@����	�hg�
^���{sr*��2�fi3�h��hg�

^':�LHKWYI!$,�

Q[ZGX[T[Y[\V]UDRN O[T[Y[\V]UDRN

Non-locomo(ve	MVPA	 Locomo(ve	MVPA	

Locomo(ve	LPA	



24 

̶̭̯̿Ǘ,
�@˥¯Ȉè-Ȥż 

̭̯Ǘ,
�@ PA-Ȥż,%
'.̵ĢÒĲ-ÍʯɌə,=?̵̭̯ʒ.ʤŦʒ=?

; TPA�ǔƌ,œ+
�)�Ǉ>�)+$'
@[122, 123, 145, 146]̶7!̵űŪ,



'.̵̭ ̯ʒ.¡-Ŧ̯ř,ǽ4 L̵PAǊ̎�̌� M̵VPAǊ̎�ɋ
�)�Ɏ�A[147]̵

̭̯ʒDō˘, TPA) LPA̵MVPA)-ɂ̏DÕǠ�!ÍʯɌə(.̵TPA. LPA)

-8ǔƌ+ǵ-ɂ̏�ˌ:>A![148] S̶B,%
'.̵̭̯ʒ.ʤŦʒ,ǽ4 SBǊ̎�

̌
�)�Ɋ>A'
@[123, 149]̶Chen>̱2005̲.̵Ǆǚ�̭̯ʒDō˘, 3˧å˳

ŪˀDȯ
' PADȔł�!ɶǢ̵ˢ�'
@Ǌ̎, SB�ô:@ãĄ. 54.5̵̰LPA.

40.1%̵MVPA. 5.4̰(	$!)Ĭċ�'
@[119]̶�-=�,̵̭̯ʒ.ʤŦʒ,ǽ

4' PÄ�œ+� S̵B L̵PAǊ̎�̌
 M̵VPAǊ̎�ɋ
)
$!ȤżDǔ�'
@̶ 

� ̭̯ʒ- PA-ƃŞ,%
'.̵ĢĲɌə-ĳ�(̵Ȳƃ�ķƃ=?;ǔƌ, TPA�ĳ


�)�Ĭċ�A'
@[122, 149-151]̶���̵Ǆǚ�̭̯ʒDō˘)�!Ɍə(.̵ķ

ƃ�Ȳƃ=?;ǔƌ, TPA�ĳ�[119]̵̞ Ƕʯƃ PA L̵PAǊ̎�̌
�)�Ɏ�A'


@[118]̶PA.Ƽë<Ģ,=?ȶ+@�)�ƢƳ�A'
@!:[135, 152]̵ĢÒĲ(ȶ+

@ɶǢ�Ȯ�!)ʑ�>A@�̵
�A,�';̵ƺĳ�-ÍʯɌə,

'̵̭̯ʒ-

PA ,.Ǉ>�+ƃŞ�ˌ:>A'
@̶7!̵PA ,.Ǉ>�+�£Ş<ƃŞ�ˌ:>A

'
@!:̵WHO- PAOHf�H�(.̵ƃÚ<�£�)-Ȥł-�þ̙Ğ,ō�@˒

ǣ<�ÎDƫĶ�'
@[153]̶ 
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̶̀˥¯Ȉè)̭̯Ǘ-ƚ�%)-̏˵ 

̀ -̸̶˸è)̭̯Ǘ-ƚ�%)-̏˵  

� ˸è)̭̯Ǘ-ƚ�%)-̏˵,%
'.̵
�%�-XZczcGaR��o��,

=?̵˸è̱¯äɼơ�ć�DɁɀ)�̵ˀȳɀ�ɺɻɀ,Ńǁ�A@ PÄ̲-­��̭

̯ʒDĊ9ƕ�-ƚ�%ȿȼ�ZRḒ:@)�A[154-156]̵7!̵ō˘DĥĩĤ®̭̯

ʒ,̒ł�̵˸èʎƑ)ƚ�%)-̏˵DǨˁ�!ʄƾɌə

';̵˸èʎƑ-	@ʒ

.̵˸èʎƑ-+
ʒ,ǽ4̵ƚ�%,+@ãĄ�­
)Ĭċ�A'
@̶���̵˸è

)ƚ�%)-̏˵,.̵ƃŞ�ƢƳ�A'
?̵Lee >̱2018̲.̵Āȕ�̭̯ʒ 3,727

ĆDō˘)�!ǰƾɌə,

'̵ķƃ(.˸èǊ̎)ƚ�%,˙-̏˵Dˌ:!�̵Ȳ

ƃ(.̏˵�ȝ�$!)Ĭċ�'
@[157]̶7!̵ZIJ�d�̭̯ʒ 860ĆDō˘)�

!ʄƾɌə,

'.̵ķƃ(.˨
˸è̱IL�P�S+*̲)ƚ�%,˙-̏˵Dˌ

:!�̵Ȳƃ,.̏˵�ȝ
�)̵�ǀ̵Ȳƃ.ș�
˸è)ƚ�%,˙-̏˵Dˌ:!

�̵ķƃ,.̏˵�ȝ
�)DĬċ�'
@[158]̶ 

 

̀ -̶̹˥¯Ȉè)̭̯Ǘ-ƚ�%)-̏˵  

� ˭Ŧ(.̵˸è)ƚ�%-̏˵-8(+�̵˸è,ȮȈȈè̱ǄţȮȈ,
�@æÈ̵

Ň�̵˲é�˲ŀɟ- PA̲DĊ:! TPA �̭̯Ǘ-ƚ�%,ù6�Ŵ̡,%
'Ǩˁ�

A'
@̶Schuch>̱2018̲,=@ 49ʁ-Uw�eɌəDō˘)�!}^�Fg�XZ

,=A/̵̭�u�- TPA̱ńʼɀȔł)�ʼɀȔł̲�̵̭̯ʒDĊ9ƕ�-�%Ȼ̵

ƚ�%-ȿȮDƚ�@�)�Ɏđ�A'
@[159]̶+
̵ąǬ-ɶǢ.̵ō˘D�̭̯ʒ

,̒ł�!ĭĄ,;ˌ:>A̵Gool>̱2003̲.̵M��_�̭̯ʒ 1,280ĆD 6Ŧ̎˰

ˣ� �̵ʼɀȔł,=@ TPA-ıë)ƚ�%-ıë̱ ʠĸɼơ ƚ̵�%ȿȼ ƚ̵�%Ŋʽ̵

ƚ�%ơɻ̲)-̏˵D˒4̵ƚ�%ȿȼʌ.̵ƚ�%Ŋʽʌ,ǽ4̵TPA -­�̈�ǔ

ƌ,Ĵ�
�)DĬċ�'
@[155]̱ġ 4̶̲  
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PA: Physical Activity. 

ġ 4̶PA -ıë̱Õ /Ǆ̲)ƚ�%-ıë)-̏˵  

Gool et al. Age and Ageing. 2003=?ƶı [155] 

� M��_�̭̯ʒ 1,280ĆD 6Ŧ̎˰ˣ�̵TPA-ıë)ƚ�%-ıë̱ʠĸɼơ̵ƚ
�%ȿȼ̵ƚ�%Ŋʽ̵ƚ�%ơɻ̲)-̏˵D˒4!ɶǢ̵ƚ�%ȿȼʌ.̵ƚ�%Ŋ

ʽʌ,ǽ4̵TPA-­�̈�ǔƌ,Ĵ��$!̶ 

  

  p = 0.038 ıë�! PA̱Õ/Ǆ̲ 

-34.2	

-44.8	

-17.3	

-42.9	
-50	

-40	

-30	

-20	

-10	

0	

No	depression	
�n	=	949	�

Emerging	
depression		
�n	=	155	�

Remitted	
depression		
�n	=	79	�

Persistent	
depression		
�n	=	99	�
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� à˯�!=�,̵TPA-įå.̭̯Ǘ-ƚ�%�̐,ǔç)ʑ�>A@�̵TPADǫƕ

�@˸è¤Ĳ-ʵɰ(	@ȮȈȈè̱ǄţȮȈ,
�@æÈ̵Ň�̵˲é�˲ŀɟ- PA̲

)ƚ�%)-̏˵.�Ǉ(	@[154]̶Cerin >̱2009̲.̵}�^�t�Z,ō�@ PA

-Ŵ̡.̵˸è<ȮȈȈè)
$! PA -ɘ̨,=$'ȶ+@�)DƢƳ�'
?[160]̵

ȮȈȈè)ƚ�%,%
'-̏˵-Ǩˁ�Ȁ:>A'
@[154]̶ĥĩĤ®Ǆǚ�̭̯ʒD

ō˘)�'�ʼɀȔł,=? PA m^��D˒ǣ�!Ɍə(.̵1 Ǆ- TPA ,ô:@ŇŬ

Ò PA̱Ň�̵Ŭ-ƘÎA+*̲Ǌ̎-ãĄ,%
'̵Ȳƃ 54.3̵̰ķƃ 70.3̰)Ĭċ�

'
?[161]̵Ȥ,̵̭̯ķƃ(.̵1 Ǆ-ĳ�-Ǌ̎�ŇŬÒ PA ,˟<�A'
@̶+


̵ȮȈȈè,̨«�! PA(	@ Incidental PA[162]̱ ɖè-!:-Ƕʯ̵Ň�̵\�q

TF+*-Äȿɀ+ PA̲Dȯ
!�Î.ɺɻȩ�̭�̵˸èʯè,ǽ4ıňȥƏ�ɺɻ�

<�
�)�Ĭċ�A'
@[128]̶�-!:̵ȮȈȈè)ƚ�%)-̏˵ƃ-ʽǇ.̵̭

̯ķƃ-ƚ�%�̐,

'ǔç+�ÎƘǺ-ɬþ)+@ÿʗƃDǔ�'
@̶ 

� ƚ�%,̏˵�@ PA-űŪ,%
'. �̵A7(ƺĳ�-Ɍə(Ǩˁ�A'
@� Ɍ̵

əɶǢ.�ʝ�'
>� *̵-ɗŪ-űŪ- PA�ƚ�%�̐,ǔç(	@�.Ǉ>�)+

$'
+
 �̶-=�+ɌəɶǢ-��ʝ-ȫȱ,. ³̵ȯ�A'
@ PA-Ȕłǀȅ-˼


�	@)ʑ�>A@̶Ȥ,̵̭̯ʒ,�ʼɀȔłDȯ
@ĭĄ.̵�U��lHFZ-

Ŵ̡̱Ƃ
Ô�lHFŹ˹÷,ˢ�$!Ôǝ�-Ƃ
Ô�,©�lHFZ̲�Ĵ�
!

:̵ńʼɀȔł�ƫĶ�A'
@[137]̶7!̵̭̯Ǘ(.̵1Ǆ,
�@ LPAǊ̎�¡-

Ŧ̯ř=?;̌
�[118, 138] L̵PA.�ʼɀȔł,=$'ƙƯ-̛�
űŪNcV�)�

A'
@[139]̶�-!:̵ÍʯɌə,=?ƼȨɀɊʶDŹ@!:,.̵PA -Ȕłǀȅ,

ʑƒ�'ɶǢDƻȫ�̵ʽ̅�@žʵ�	@̶ 

� PA.ƚ�%ȿȼ,̏C@�ZRʵĝ-+�(;¼ǵÿʗ+ʵĝ(	@�)�> ƚ̵�%

,̏˵�@ PA-ɘ̨<űŪ,%
'-ƊĬ. ç̵Ǣɀ+ƚ�%�̐ƵưDǫɧ�@��(

̆ʵ+Ɋʶ)+@)ƫŋ�A@̶  
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̸̷̶Ɍə-Ɂɀ)ǫƕ 

� ̭̯Ǘ,
�@ƚ�%-ǔȼȩ.̭�̵ƚ�%.½�)ɏ§,ȐÞ+ƈŴ̡Dù6�̶

˭Ŧ(. P̵A-­��ƚ�%ȿȼ,̏C@�ZRʵĝ-�%(	@�)�Ĭċ�A'
@̶

PA.ƚ�%-�7�7+�ZRʵĝ-+�(;̵˽Ö+�Î,=$'¼ǵÿʗ+ʵĝ(	

@!: ƚ̵�%�̐,ǔç+ PA-ɘ̨<űŪ)
$!ƊĬ�žʵ)+@� Í̵ʯɌə,



'.�ʝ�!ʶʽ�Ź>A'
+
̶+�(;̵PA-űŪ)ƚ�%)-̏˵DǨˁ�!

ÍʯɌə(.̵PA-Ȕłǀȅ,�ʼɀȔł)ńʼɀȔł�ȑĤ�'
@!:̵Ȕłǀȅ-

˼
�ɌəɶǢ,Ŵ̡D��'
@ÿʗƃ�̭�̵Ȕłǀȅ�),ɌəɶǢDƻȫ�'ʽ

̅�@žʵ�	@̶7!̵ƚ�%-ǔȼȩ< PAm^��,.ƃŞ�ˌ:>A'
?̵Ȳķ

Ú-Ǩˁ�žʵ(	@̶Ȥ,̵ƚ�%ǔȼȩ-̭
ķƃ̭̯ʒ-ƚ�%�̐.ÊÍɀ+ˑ

̦)
�@̶ 

� ��( ǚ̵˓Ƽ,

'. ĥ̵ĩĤ®̭̯ķƃ-ƚ�%�̐,ǔç+ PA-ɘ̨<űŪ-

ǇɍëDɁɀ)�'̵Ɍəˑ̦ 1(.̵PA)ƚ�%)-̏˵DǨˁ�!ÍʯɌə-ɶǢD

PA Ȕłǀȅ̵ƃÚ�),ƻȫ�̵ƼȨɀɊʶDŹ@�))�!̶7!̵Ɍəˑ̦ 2 (.̵

ĥĩĤ®̭̯ķƃ-ƚ�%ǔȝ,̏˵�@ PA -ɘ̨<űŪDƙƯ�@!:ǰƾɌəDŃ

ǁ�!̶Ɍəˑ̦ 3 (.̵ǰƾɌə(Ź>A!ɶǢ-ĝǢ̏¸Dɍˌ�@!:, 2 Ŧ̎-

ʄƾɌəDŃǁ�!̶ 

 

Ɍəˑ̦ 1 

� PA)ƚ�%)-̏˵DǨˁ�!ÍʯɌə(.̵ƚ�%,̏˵�@ PA-ɘ̵̨űŪ,%


'�ʝ�!ʶʽ.Ź>A'
+
̶ÍʯɌə(.̵PA-Ȕłǀȅ,ˠēɑDȯ
!�ʼ

ɀȔł)̵Ƕƺˀ<å˳ŪˀDȯ
!ńʼɀȔł�ȑĤ�̵Ȕłǀȅ-˼
�ɌəɶǢ,

Ŵ̡�'
@)ʑ�>A@̶+�(;̵̭̯ʒ,

'.̵PA-�ʼɀȔł,
�@�U

��lHFZ�Ɣƀ�A'
?̵Ȕłǀȅ�),ɌəɶǢDƻȫ�'ʽ̅�@žʵ�	@̶
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7!̵PA-ɘ̨,̏�'.̵˸è̱¯ä-ɼơ�ć�DɁɀ)�̵ˀȳɀ�ɺɻɀ,Ńǁ

�A@̲�ƚ�%-ƶĔ<�̐,ǔç(	@)Ɏ�A'
@�ǀ̵ȮȈȈè̱ǄţȮȈ,


�@æÈ̵Ň�̵˲é�˲ŀɟ- PA̲)ƚ�%)-̏˵,%
';̵ɌəɶǢ.�ʝ�

'
+
̶�>,̵ƚ�%-ǔȼȩ.ķƃ(̭�̵PAm^��,.ƃŞ�ˌ:>A'
?

ȲķÚ-ÕǠ�Ȁ:>A'
@̶��(̵Ɍəˑ̸̦(.̵̭̯ķƃ,
�@ PA -ɘ̵̨

űŪ)ƚ�%)-̏˵ƃ,%
'ƼȨɀɊʶDŹ@�)DɁɀ,̵PA-Ȕłǀȅ̵ȲķÚ

-ÕǠ,ɈɁ�ÍʯɌəD�o����@�))�!̶ 

 

Ɍəˑ̦ 2 

� Ɍəˑ̦ 2(. ĥ̵ĩĤ®̭̯ķƃ,
�@ƚ�%) PA-ɘ̨ ű̵Ū)-̏˵DƙƯ�

@!:,̵ƍɊɅ A Š,Ĥ®�@̭̯ķƃ̱143 Ć̲Dō˘)�'ǰƾɌəDŃǁ�!̶

PA-Ȕł,.̵PADǶʯƃ)̞Ƕʯƃ,Ǫ̃ÿʗ+ 3˧å˳ŪˀD³ȯ�!̶�- 3˧

å˳Ūˀ(Ź>A!d�^DË, P̵A-ɘ̨(. Ƕ̵ʯƃ PA)̞Ƕʯƃ PA ű̵Ū(.̵

LPA ) MVPA̵ɘ̨)űŪDɴ8ĄC�! PA̱¤�̵Combination PA̲(.̵Ƕʯƃ

LPA̵Ƕʯƃ MVPA̵̞Ƕʯƃ LPA̵̞Ƕʯƃ MVPA , PA DǪ̃�̵ƚ�%)-̏˵

DǨˁ�!̶ 

 

Ɍəˑ̦ 3 

� Ɍəˑ̦ 3(.̵Ɍəˑ̦ 2̱ ǰƾɌə̲(ɍˌ�A!ɶǢ�̵ʄƾɀ+Ǩˁ,

';

Ų'.7@-�DǨˁ� Ő̵ǝ-ƚ�%,Ŵ̡D��@ PA-ɘ̨)űŪDǇ>�,�@�

))�!̶�-!:̵Ɍəˑ̦ 3(.̵2Ŧ̎-ʄƾɌəDŃǁ�!̶Ɍəˑ̦ 3-1̱ō˘

ʒ 117 Ć̲(.̵u�Z�H�- PA ) 2 ŦŸ-ƚ�%ȼȥ)-̏˵,%
'̵Ɍəˑ̦

3-2̱ō˘ʒ 101Ć̲(.̵u�Z�H�- PA) 2ŦŸ-ƚ�%ǔȝ)-̏˵,%
'Ǩ

ˁ�@�))�!̶  
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̸̸̶Ɍə-ƌʍ 

� ƚ�%.½�)ɏ§,ȐÞ+ƈŴ̡Dù6�̶˭Ŧ(.̵PA-­��ƚ�%ȿȼ-�Z

Rʵĝ- 1%)�'Ǉɍë�A'
@�ǀ ƚ̵�%ȿȼ,̏˵�@ PA-űŪ<ɘ̨.�Ǉ

(	@̶PA .˽Ö+�Î,=$'¼ǵÿʗ(	@!:̵PA -ɘ̨<űŪ)
$!Ñ¯ɀ

+Ɋʶ.̵=?çǢɀ+ƚ�%�̐Ƶưɢ-ɍɛ,ŵɛ%)ʑ�>A@̶+�(;̵̭̯

Ǘ-ƚ�%-ǔȼȩ.¡-�£=?;̭�̵ķƃ(.Ȳƃ=?;̭ȩ(	@!:̵ķƃ̭

̯ʒ,
�@ƚ�%�̐-ɍɛ.̆ʵ(	@̶ 

� ǚɌə.̵ĥĩĤ®̭̯ķƃ-ƚ�%,̏˵�@ PA-ɘ̵̨űŪ-ǇɍëDɁɀ,̵Ɍ

əˑ̦ 1(.̵ĥĩ̭̯ķƃ,
�@ PA-ɘ̵̨űŪ)ƚ�%)-̏˵ƃD�o���̵

Ɍəˑ̦ 2 3̵(. ǰ̵ƾ�ʄƾɀ+ǨˁDå�@ �̶>, ǚ̵Ɍə(ȯ
@�Ƕʯƃ LPA̵

ǶʯƃMVPA̵̞Ƕʯƃ LPA̵̞ǶʯƃMVPA�)
$! PAǪ̃(-Ǩˁ.�A7(,

Ɍə�ȝ�̵ǚɌə(Ź>A@ƕǢ.̵̭̯Ǘ-ƚ�%�̐Ƶư-ǔçƃḒ:̵7!̵

ƿ�
Fs��`-ƭǦ)+@ÿʗƃ�	@̶̭̯Ǘ-ƚ�%,=@ɏ§3-ƈŴ̡.ȭ

Ĵ(	?̵ǚɌəƕǢ.̵ƚ�%�̐D˲�̵�˗îȾ˟-˽ǵë<ÂŭŎč-Ůª,˛

Ȩ(�@;-)ʑ�>A@̶ 
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ɞ 2 ɜ� Ɍəˑ̦ 1 

ĥĩĤ®̭̯ʒ-ƚ�%,̏˵�@˥¯Ȉè-ɘ̨)űŪ́˥¯Ȉè-Ȕ

łǀȅ)ƃÚ,ɈɁ�!ÍʯɌə-�o�� 

̸̶ɿʾ 

� ˭Ŧ̵PA -­��ƚ�%ȿȼ-�ZRḒ:@ʵĝ(	@�)�Ǉ>�)+$'
@

[154, 159, 163]̶PA.̵�Î,=$'¼ǵÿʗ(	@!:̵ƚ�%ȿȼ,̏��@ PA-

̈ɀ�ˠɀÃ̟-ƩȀ.̵ǔç+ƚ�%�̐Ƶư-ɍɛ,

'̆ʵ(	@̶ǒ˭(.̵

Uw�eɌəDō˘)�!}^�Fg�XZ,=?̵̭
�u�- TPA�̵̭̯ʒDĊ9

ƕ�-�%Ȼ̵ƚ�%-ȿȮDƚ�@�)�Ĭċ�A'
@[159]̶��� P̵A-ɘ̨<ű

Ū,%
'.̵�o��,=$'ƻȫ�A!Ɋʶ�+�̵7!̵ÍʯɌə-ɶǢ.�ʝ�

'
+
[154, 159, 163] Ȥ̶, P̵A-ɘ̨)ƚ�%)-̏˵,

'. �̵˸è̱ ¯äɼơ�

ć�DɁɀ)�̵ˀȳɀ�ɺɻɀ,Ńǁ�A@ PA �̲�ȲķēC�̵̭̯Ǘ-ƚ�%�̐

,ǔç(	@�)�Ɏ�A'
@�ǀ̵˸è¤Ĳ- PA(	@�ȮȈȈè̱ǄţȮȈ,
�

@æÈ̵Ň�̵˲é�˲ŀɟ- PA �̲)ƚ�%)-̏˵.Ǉɍ,+$'
+
[154]̶ĢĲ

-Ɍə(.̵Incidental PA̱ɖè̵Ň�̵ǄţȮȈ�-Ƕʯ+*̵Ǆ�,ʯCA@Ȉè̲

.̵Ǆţɀ+Ȉè(	@)
$!Ȥż�>̵˸è,ǽ4'�Î,=@ıňȥƏ�ơɻ�<

�
 PA -ɘ̨(	@�)�Ĭċ�A'
@[162]̶�-!:̵ȮȈȈè)ƚ�%)-̏˵

-ȫʽ.̵ƚ�%�̐Ƶư,

'̵ɺɻƃ-̭
Ńȯɀ+Ƶư-ɍɛ,ŵɛ%ÿʗƃ�

	@̶7!̵̭̯Ǘ,
�@ƚ�%-ǔȼȩ.̵Ȳƃ,ǽ4̵ķƃ(ǔƌ,̭
�)�Ɋ

>A'
@[54-57]̶�-!:̵̭̯Ǘ-ƚ�%�̐Ƶư,

'̵ÊÍ�4�.ķƃ3-

Ƶư)ʑ�>A ķ̵ƃ̭̯ʒDō˘)�' PA-ɘ̨ ű̵Ū)ƚ�%)-̏˵DǇɍ,�4

�)ʑ�>A@̶ 

� ÍʯɌə(ȯ
>A'
@ PA -Ȕłǀȅ.̵Ĵ�� 2 %,Õ�@�)�(�̵ 

International Physical Activity Questionnaire̱IPAQ̲[125]̵Global Physical Activity 
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Questionnaire̱GPAQ̲[164]̵Physical Activity Scale for the Elderly̱PASE̲[165])


$!ʛşĬċ,=@�ʼɀȔł<̵Ƕƺˀ<å˳ŪˀDȯ
!ńʼɀȔł�	@̶+�

(;̵�ʼɀȔł.˃̊ʲ¤Ĳ,ȤÚ+ȗÅ�žʵ+�̵˒ǣŃǁ�ɨ·(	@!:ƺĳ

�-ÍʯɌə(³ȯ�A'
?̵ƕ�,

'.̵ĺŲƃ̵
=1»̥ƃ.ïÕ)�A'


@[166]̶����ǀ(̵̭̯ʒDō˘)�' PA DȔł�@ĭĄ,

'.̵�ʼɀȔ

ł,
�@�U��lHFZ̵%7?ȪŃ,ˢ�$!�˘)Ƌˢ)-ʽ̚�ē̦ʸ�A'


@[137]̶7!̵̭̯ʒ. L̵PA(˹��Ǌ̎�¡-Ŧ̯ř=?;̌
[138])�A'
@

�),å�̵Washburn >̱2000̲,=A/̵̭̯ʒ.̵̭űŪȈè,ǽ4̵Ň�+*-

­űŪȈèD˹Œˈ¶�<�
)Ĭċ�A'
@[167]̶�-!:̵̭̯ʒ.ƕ�)ǽ˩�

'̵PA -Ȕłǀȅ-˼
�̵ȔłɶǢ,Ŵ̡�@ÿʗƃ�̭�̵PA -Ȕłǀȅ-˼
,

ʑƒ�'ÍʯɌə-ɶǢDʽ̅�@žʵ�	@̶��(̵Ɍəˑ̦ 1 (.̵ĥĩĤ®̭̯

ķƃ-ƚ�%�̐,ǔç+ PA -ɘ̨̱Ȥ,̵ȮȈȈè̵̲ PA -űŪ,̏�@ƼȨɀ+Ɋ

ʶDŹ@�)DɁɀ)�'̵PA -Ȕłǀȅ<ȲķÚ-ÕǠ,ɈɁ�'̵PA )ƚ�%)-

̏˵DǨˁ�!ǰƾɌə)ʄƾɌəD�o���@�))�!̶ 
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̶̹ǀȅ 

̹ -̸̶ƼȨǨɱ-ǀȅ  

� PA)ƚ�%)-̏˵-ʽǇD�+Ɂɀ)�!Ɍə,%
' 2̵000Ŧ¤̑�2020Ŧ 3Ǔ

1 Ǆ7(,ȿ×�A!˓ƼDō˘,̵H�^�iae�-ǨɱK�Y�(	@ PubMed̵

Cochrane Library S̵cienceDirectDȯ
'ƼȨǨɱDʯ$! Ǩ̶ɱů.̵̱ “depression” OR 

“depressive symptoms” A̲NḎ “late life” OR “older adults” OR “elderly” A̲NḎ “physical 

activity” OR “incidental physical activity” OR “household”̲NOT “exercise”)�!̶ 

 

̹ -̶̹êĊīȗ  

� ǚɌə(. 1̵̲M�Yg�-ʼŋɌə̱ǰƾɀɌə;��.ʄƾɌə̲(	@�) 2̵̲

ō˘ʒ� 60Ƿ¤�-ĥĩĤ®̭̯ʒ(	@�) 3̵ P̲A)ƚ�%)-̏˵DǨˁ�!Ɍə

(	@�)̵4̲ƚ�%-ˈ¶)�'̵»̥ƃ)ĺŲƃ�ɍɛ�A!ŕŪDȯ
'
?̵ˈ

¶ǀȅ�Ǉɍ,ˏǇ�A'
@�)̵5̲PA -Ȕłǀȅ�Ǉɍ,ˏǇ�A'
@�)̵6̲

̜ĽȢ7!.ɯļ¯(ÏƼ�üŹÿʗ(	@�)̵7̲³ȯʾˍ�ʦˍ(	@�)̵DêĊ

īȗ)�'˓ƼD˿Ɯ�!̶ 

 

̹ -̶̺̔Ĳīȗ  

� Ɍəō˘ʒ��%Ȼ-ˆƾDý�!ʒ(	$!ĭĄ̵7! �̵Physical activity�-Òň

��Exercise̱˸è �̲;��.�Leisure time PA̱˸è̵Zy�b̵¯ƴ̵_�Z̵�R

�K�X��+* �̲[168](	$!ĭĄ)̵^He��>ˈˏ̵�o��̵ˈ¶˓Ƽ)Ùƾ

(�@Ɍə.̔Ĳ�!̶ 

 

̹ -̶̻d�^ƞÔ  

� ŲˊÕ̇-KPZm�e 1Ć�̵1̲ɞ�ʩʒ-Ćà̵2̲Ģ̵3̲ȿʯŦ̵4̲Ɍəǀȅ̵
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5̲qL��FasǗ̱̎ʄƾɌə-ĭĄ̵̲ 6̲ō˘ʒ-ƺ̵7̲ɸˀʽǠǀȅ̵8̲ȲķÚ

ÕǠ-ǔȝ̵9̲ō˘ʒ-ťĦŦ̵̯10̲ƚ�%-ˈ¶ǀȅ̵11̲PA-Ȕłǀȅ̵12̲PA

)ƚ�%-̏˵DÕǠ�!ɶǢ,%
'd�^DƞÔ�!̶ 

 

̹ -̶̼˓Ƽ-ˠ-ˈ¶  

� ½	-˓Ƽ-ˠ,%
'.̵The Newcastle-Ottawa Scale[169]-`JaR�Ze,ī&


'ˈ¶�! Í̶ʯɌə,ī&
'[170] Ą̵ˀŹȜ� 5yH�e¤�̱ 9yH�e-�#̲

-Ɍə,%
'.̵˓Ƽ-ˠ�̭
)Ƥ�̵ǚɌə,ƨȯ�!̶7!̵4yH�e¤�-Ɍ

ə.̔Ĳ�!̶ 
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̶̺ɶǢ 

̺ -̸̶˓Ƽ-ƨƜ˹ɗ-Ǫʵ  

� ǚɌə,
�@˓Ƽ-ƨƜ˹ɗDġ 5 ,Ɏ�!̶ǚɌə(.̵Ø:,Ǩɱ�A! 1,473

ʁ-^He��>̆ʴƼȨD̔Ĳ�!Ÿ,̵ŲˊÕ̇-KPZm�e,=$'^He�


=1FrZe�Re�> 42ʁ-˓ƼDƞÔ�̵�>,ɪː�!Ÿ,êĊ�̔Ĳīȗ)ȟĄ

�' 24ʁD̔Ĳ�̵ǒɳɀ, 18ʁ-˓Ƽ�˿Ɯ�A!̶7!̵�- 18ʁD TPA̵PA-

űŪ̱LPA̵MVPA̵̲ ȮȈȈè̱ȮȈȈè̵ɖè PA̵ŇŬÒ PA̲)ƚ�%-̏˵,Ǫ̃

�'ÍʯɌəD7):!̶+
̵The Newcastle-Ottawa Scale[169],=@˓Ƽ-ˠ-ˈ¶

(̵ǚɌə�>̔Ĳ�A!˓Ƽ.+�$!̶ 

 

 

 

 

 

 

 

 

 

 

ġ 5. ǚɌə,
�@˓Ƽ-ƨƜ˹ɗ   

6C95<;
^?$0$'%&)/_

2@:=A8?<
4>9A8AD
^?$0$'.'_

7:><?:<3>A<:B
^?$0$(+)_

�
^?$0$'*/)_HR ���^?$0$'.-_"�

�#`
!P��
$^?$0$'%)&,_

"�JSK�

^?$0$'%(,*_

\61P��I��NFLK
E$$$$$$$$$$$$$$$$$$$$$$$$$$E^?$0$-_
\GM�	�I��NFLK
EEEEEEEEE$$EEEE^?$0$-_
\���I,&���NFLK
EEEEEEEEEEE$$EE^?$0$._
\61P��I[UY]VTX
NFLKEEEEEEE$E^?$0$(_

�����PKQP
����$^?$0$*(_

[WZ]O��JSK
�
$^?$0$'._
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̺ -̶̹ƨƜ�A!˓Ƽ-Ǫʵ  

� TPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 12̵13̲(.̵8ʁ-�# 4ʁ�ʄƾɌə

(	?[35, 36, 171, 172]̵˰ˣǗ̎.̵ǒɋ 22.1�Ǔ[35]̵ǒ̌ 8Ŧ[172](	$!̶ō˘

ʒƺ(.̵ǒĳ 3,196 Ć[172]̵ǒœ 184 Ć[173](	$!̶ŃǁĢ.̵Ǆǚ�ǒĳ̱3 ʁ̲

[121, 171, 173](̵�-¡.̵Āȕ 2ʁ[35, 174]̵F}�N 2ʁ[172, 175]̵KZehF 1

ʁ[36](	$!̶Ȳķ-�ƺãĄ(.̵8ʁ-�# 3ʁ(ķƃ-ãĄ�̭�[36, 173, 174]̵

1ʁ.Ȳƃ-8Dō˘)�'
![172]̶Ŧ̯-ťĦÀ̱Ȳķ̲.̵70.3Ƿ�74.5Ƿ-ɦĠ

(	$!�̵4ʁ(Ŧ̯-ˋɲ�˃˪�A'
+�$![121, 171, 173, 174]̶ 

� LPA-űŪ)ƚ�%-̏˵DǨˁ�!Ɍə̱ʲ 14̵15̲(.̵6ʁ-�# 1ʁ�ʄƾɌ

ə(	?̵˰ˣǗ̎.̵22.1 �Ǔ[35](	$!̶ō˘ʒƺ(.̵ǒĳ 3,191 Ć[73]̵ǒœ

65Ć[176](	$!̶ŃǁĢ.̵F}�N�ǒĳ(̱3ʁ̲[138, 177, 178](̵�-¡.̵

Ǆǚ 2ʁ[73, 179]̵Āȕ 1ʁ[35](	$!̶Ȳķ-�ƺãĄ(.̵6ʁ-�# 1ʁ(ķƃ-

ãĄ�̭�[138]̵1 ʁ(.ķƃ-8�ō˘ʒ)+?[178]̵1 ʁ(ȲķÚ�ƺ-˃˪�+�

$![35]̶Ŧ̯-ťĦÀ̱Ȳķ̲.̵73.5 Ƿ�75.9 Ƿ-ɦĠ(	$!�̵1 ʁ[178](Ŧ̯

-ˋɲ�˃˪�A'
+�$!̶ 

� MVPA-űŪ)ƚ�%-̏˵DǨˁ�!Ɍə̱ʲ 16̵17̲(.̵9ʁ-�# 1ʁ�ʄƾ

Ɍə(	?̵˰ˣǗ̎.̵22.1�Ǔ(	$![35]̶ō˘ʒƺ(.̵ǒĳ 10,197Ć[180]̵ǒ

œ 65Ć[176](	$!̶ŃǁĢ.̵F}�N[138, 177, 178])Ǆǚ[73, 121, 179]�ǒĳ̱3

ʁ̲(̵�-¡.̵r�Y�[37]̵Āȕ[35]̵̠Ģ[180] ��A A 1ʁ(	$!̶Ȳķ-

�ƺãĄ(. 9̵ʁ-�# 3ʁ(ķƃ-ãĄ�̭�[37, 138, 180] 1̵ʁ(.ķƃ-8�ō˘

ʒ)+?[178]̵2 ʁ(ȲķÚ�ƺ-˃˪�+�$![35, 121]̶Ŧ̯-ťĦÀ̱Ȳķ̲.̵

71.1 Ƿ�75.9 Ƿ-ɦĠ(	$!�̵3 ʁ(Ŧ̯-ˋɲ�˃˪�A'
+�$![121, 178, 

180]̶ 

� ȮȈȈè)ƚ�%-̏˵DǨˁ�!Ɍə̱ʲ 18̵19̲(.̵4 ʁ-�# 2 ʁ̱50.0̰̲
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�ʄƾɌə(	?[181, 182]̵˰ˣǗ̎.ǒɋ 3Ŧ[181]̵ǒ̌ 3.3Ŧ[182](	$!̶ō˘

ʒƺ(.̵ǒĳ 11,177Ć[183]̵ǒœ 1,766Ć[182](	$!̶ŃǁĢ.̵Āȕ[120]̵F}

�N[181]̵ZvH�[182]̵r�Y�[183](	$!̶Ȳķ-�ƺãĄ(.̵4ʁ-�# 4ʁ

(ķƃ-ãĄ�̭�$![120, 181-183]̶Ŧ̯-ťĦÀ̱Ȳķ̲.̵70.1Ƿ(	$!�̵3

ʁ(ˋɲ�˃˪�A'
+�$![120, 182, 183]̶ 

 

̺ -̶̺PA -Ȕłǀȅ  

� TPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 12̵13̲(.̵8ʁ-�# 6ʁ,

'ń

ʼɀȔł�ȯ
>A'
! �̶-�# Fukukawa >̱ 2004 [̲171]) Raudsepp >̱ 2017̲

[36].Ƕƺˀ̵Yoshiuchi>̱2004 [̲173]) Aoyagi>̱2010 [̲121]. 1˧å˳Ūˀ̵Lee

>̱2014̲[175]) Ku>̱2018̲[35]. 3˧å˳ŪˀD³ȯ�'
!̶ 

� LPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 14̵15̲(.̵6ʁ-�# 5ʁ,

'ń

ʼɀȔł[35, 73, 138, 177, 179]�ȯ
>A Ï̵'-Ɍə( 3˧å˳Ūˀ�³ȯ�A'
!̶

MVPA)ƚ�%)-̏˵DǨˁ�!ÍʯɌə̱ʲ 16̵17̲(.̵9ʁ-�# 6ʁ,

'

ńʼɀȔł�ȯ
>A'
![35, 73, 121, 138, 177, 179] �̶-�# A̵oyagi >̱ 2010 [̲121]

. 1˧å˳Ūˀ̵�A¤Ĳ-Ɍə(. 3˧å˳Ūˀ�³ȯ�A'
!̶ 

� ȮȈȈè)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 18̵19̲(.̵ńʼɀǀȅ( PA DȔ

ł�!Ɍə.+�$!̶ 

 

̺ -̶̻ɸˀʽǠ-ǀȅ  

� TPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 12̲(.̵8ʁ-�# 4ʁ(ĳ̆�YZc

GaRĜŢÕǠ�ȯ
>A'
![120, 121, 172, 175]̶�- 4ʁ-�#Ma[ǽ�˃˪�

A'
!-. 3ʁ(	$![120, 172, 175]̶ĳ̆�YZcGaRĜŢÕǠ¤Ĳ,.̵ÐÕƹ

ǫ˴ÕǠ� 2ʁ[36, 171]̵ɂ̏ÕǠ[35]̵Áɂ̏ÕǠ[173]��A A 1ʁ(	$!̶�-
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�#̵Ȳķ�)-ÕǠ�Ńǁ�A!Ɍə.ȝ�$!̶ 

� LPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 14̲(.̵6ʁ-�# 2ʁ[35, 177](ĳ̆

�YZcGaRĜŢÕǠ�ȯ
>A̵�-�4'(Ma[ǽ�˃˪�A'
![35, 177]̶

LPA )ƚ�%)-̏˵DǨˁ�!Ɍə-�#̵Ȳķ�)-ÕǠ�Ńǁ�A!Ɍə.ȝ�̵

ķƃ-8Dō˘)�!Ɍə. 1ʁ(	$![176]̶ 

� 7!̵MVPA)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 16̲(.̵9ʁ-�# 5ʁ(ĳ̆

�YZcGaRĜŢÕǠ�ȯ
>A[35, 37, 121, 177, 180]̵Ma[ǽ�˃˪�A'
!-

. 3 ʁ(	$! [37, 177, 180]̶ĳ̆�YZcGaRĜŢÕǠ¤Ĳ(.̵Isocaloric 

replacement analysis� 2ʁ[138, 179]̵òĜŢÕǠ[178]̵ÐÕƹÕǠ[73]��A A 1ʁ

(	$!̶MVPA )ƚ�%)-̏˵DǨˁ�!Ɍə-�#̵Ȳķ�)-ÕǠ�Ńǁ�A!

Ɍə. 1ʁ[180]̵ķƃ-8Dō˘)�!Ɍə. 1ʁ(	$![176]̶ 

� ȮȈȈè)ƚ�%-̏˵DǨˁ�!ÍʯɌə̱ʲ 18̲(.̵4 ʁ-�# 3 ʁ(ĳ̆�Y

ZcGaRĜŢÕǠ�ȯ
>A[174, 181, 183]̵�-�4'(Ma[ǽ�˃˪�A'
!̶

ĳ̆�YZcGaRĜŢÕǠ¤Ĳ(.̵̆ĜŢÕǠ[182]� 1 ʁ(	$!̶�-�#̵Ȳķ

�)-ÕǠ�Ńǁ�A!Ɍə. 1ʁ(	$![182]̶ 

 

̺ -̶̼ƚ�%)-̏˵  

� TPA)ƚ�%)-̏˵DǨˁ�!Ɍə(. P̵A-ˀȔǀȅ,̏C>� Ï̵'-Ɍə,



'̵TPA)ƚ�%,ǔƌ+˙-̏˵�Ĭċ�A'
!̱ʲ 12̵13̶̲  

� LPA)ƚ�%-̏˵DǨˁ�!Ɍə(.̵LPADńʼɀ,Ȕł�! 5ʁ-Ï'(̵LPA

)ƚ�%,ǔƌ+˙-̏˵̱LPA -įå�ƚ�%-ȓœ,̏˵̲�Ĭċ�A[35, 73, 138, 

177, 179] �̵ʼɀǀȅ(Ȕł�! 1ʁ(.̵̏ ˵+�)Ĭċ�A'
![176]̱ ʲ 14 1̵5̶̲

MVPA)ƚ�%-̏˵DǨˁ�!Ɍə(. M̵VPADńʼɀ,Ȕł�! 6ʁ-�# 4ʁ(

MVPA)ƚ�%)-̏˵.ˌ:>A�[35, 73, 138, 179]̵2ʁ(ǔƌ+˙-̏˵̱MVPA
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-įå�ƚ�%-ȓœ,̏˵̲�Ĭċ�A'
![121, 177]̱ʲ 16̵17̶̲ �ʼɀǀȅD³

ȯ�! 3ʁ(.̵Ï'-Ɍə(ǔƌ+˙-̏˵�Ĭċ�A'
![37, 176, 180]̶ 

� ȮȈȈè)ƚ�%-̏˵DǨˁ�!Ɍə(.̵Ï'-Ɍə,�ʼɀǀȅ�ȯ
>A 4̵ʁ

� 2 ʁ(ȮȈȈè)ƚ�%,ǔƌ+˙-̏˵̱LPA -įå�ƚ�%-ȓœ,̏˵̲[181, 

183]̵2ʁ(̏˵+�)Ĭċ�A'
![120, 182]̱ʲ 18̵19̶̲ ɖè PA)ƚ�%)-̏

˵(. 2̵ʁ� 2ʁ(ǔƌ+˙-̏˵�Ĭċ�A'
![181, 183]̱ ʲ 18 1̵9̶̲ ŇŬÒ PA

)ƚ�%-̏˵(.̵3ʁ� 2ʁ,

'̏˵+�)Ĭċ�A[182, 183]̵1ʁ(ǔƌ+˙

-̏˵̱ŇŬÒ PA-įå�ƚ�%-ȓœ,̏˵̲�Ĭċ�A'
![181]̱ʲ 18̵19̲ 
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TPA
: Total am

ount of PA
, SB

: Sedentary B
ehavior, PI: Physical Inactivity, LPA : Light intensity PA, M
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�9#ĪĲ�:!�9[186]Ȣ�
)ȡǅ�Ƨƕŵě
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&�9ƺ(ȡǂ�ǂǩ'ũ©<\IP?Y&ī
9�3ȡMVPA <èȊ684Ǹ£&ÕÂ

�9�¾
�9[186]Ȣ��
�!ȡMVPA&��!(ȡŭçĺŧ
ƈĭƅ&ƑƝƬŏ&ĉ

ȑ<m
9¸ƽē
�8ȡŌƑƝƬŏ&17:9ŭçĺŧ�#&69ƑƝƬŏ'ǹ�
Ż

��4'#Ǒǿ�:�Ȣ 

� LPA #Ĥ	�#'Ȇǵ<Œǔ���!'ƑƝ&��!ȡŽÞ�#'�Ŏȡ4��(Țț

Þē<ðǡ#��ƑƝ(ȡOverdorf 7Ȟ2016ȟ'1"���ȢOverdorf 7Ȟ2016ȟ'Ƒ

Ɲ"(ȡLPA#Ĥ	�#'Ȇǵ(¿ç�:ȡVPA#Ĥ	�#'ňĘ%Ǣ'Ȇǵ
ÕÂ�:

!�9[176]ȢMVPA#Ĥ	�#'Ȇǵ<Œǔ��ƑƝ&��!ȡŽÞ�#'�Ŏȡ4��

(ȚțÞē<ðǡ#��ƑƝ(ȡOverdorf7Ȟ2016ȟȡCho7Ȟ2018ȟ' 2Ƴ"���Ȣ

Cho7Ȟ2018ȟ'ƑƝ"(ȡƑƝƬŏ&ēù(ǚ37:%���[180]Ȣ���%
7ȡ�

:7'ƑƝ(ȡŘĹƑƝ"�9�#ȡPA'ŭç&pǐƅĺŧ
ż�7:!�9�#<ȃ1

9#ȡÞēȚțƺ&��9Ĥ	�sȇ&ň¨% PA'ćĂ
Ŀƒ&%��#(ǒ�ȍ�ȡz

Č&��!(ȡéǐƅĺŧ&69 PA'ćĂ'ŭçȡƴĹƑƝȡē �#'�Ŏ4��(Ț

țÞē<ðǡ#��ƑƝ'èĻ
Đǌ#ƹ
7
�Ȣ 

 

Ȧ -ȥȢŻũũ©#Ĥ	�#'Ȇǵ&��!  

� ƙ© PAȡëă� PA<À3�Żũũ©#Ĥ	�'Ȇǵ<Œǔ��ƑƝ( 4Ƴ"�8[120, 

181-183]Ȣ4Ƴ'�!" PA'ŭç&pǐƅĺŧ
ż�7:!��Ȣpǐƅŭç&��!(ȡ

bGhcV@>J'1"%�ȡǥÇ'ǛǑ%$'ÇȖ
�8[154]ȡŴ&Żũũ©'ģİ(

ȍ���#
ĪĲ�:!�9[187]Ȣ�'�3ȡzČ&��!(ȡŻũũ©<éǐƅŭç&

68ģİ�ȡŻũũ©#Ĥ	�#'Ȇǵ<Œǔ�9Đǌ
�9Ȣ 

� ś&ȡŻũũ©'k�ŔĒ"�9ƙ© PAȡëă� PA&��!�
ȡƙ© PA#Ĥ	�

#'Ȇǵ<Œǔ��ƑƝ( 2Ƴ"�8ȡ�!ƴĹƑƝ"���[181, 182]Ȣ0�ȡ�' 2Ƴ

"(ȡƙ© PA #Ĥ	�#'ȅ&ňĘ%Ǣ'Ȇǵ
ÕÂ�:!��[181-183]ȢƴĹƑƝ<
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èĻ�� Joshi 7Ȟ2016ȟ(ȡxƭÙķ<Ǟĸ��Č"4ȡ[hJa@f"ƙ© PA <è

Ļ�!�9Ö»(ȡ��èĻ�!�%�Ö»&Ţ-ȡ3 ĀČ'Ĥ	�bJD
ňĘ&��ȡ

�'AOKŢ( 0.36Ȟ95ȝCI = 0.18-0.73ȟ#ÕÂ�!��[181]Ȣ��
�!ȡƙ© PA

(ȡȚțŊ'Ĥ	�&sȇƅ&�ż�9¸ƽē
�9#ƓÆ�:�Ȣ 

� ëă� PA #Ĥ	�#'Ȇǵ<Œǔ��ƑƝ( 3 Ƴ"ȡ�'	� 2 Ƴ
ƴĹƑƝ"��

�Ȣ0�ȡ3Ƴ'	� 2Ƴ"Ȇǵ%�[182, 183]ȡȣƳ"ňĘ%Ǣ'Ȇǵ
ÕÂ�:!��

[181]ȢŽÞ '�Ŏ<èĻ��ƑƝ(ȣƳ"ȡAndrade-Gómez 7Ȟ2018ȟ(ȡŽÞ#4

&ëă� PA #Ĥ	�'Ȇǵ(ǚ37:%���#ÕÂ�!�9[182]Ȣ�'6	&ȡëă

� PA&��!(ȡ�ǈƑƝ'Ƭŏ&iǃ��ǍǑ<Ď9�#("�%���Ȣ�ǈƑƝ"

(ȡĤ	�ƺ(ȡȏĤ	�ƺ#Ţǭ�ȡët&Ȇǵ�� PA&ð�!ȡ�§�<Ě�9�¾


�8ȡëtȆǵ'PA<èȊ684Ǹ£&ÕÂ�9¸ƽē
�9#ĪĲ�:!�9[188]Ȣ

��
�!ȡëă� PA #Ĥ	�#'Ȇǵ<Ŀƒ&�9&(ȡ�7%9Œǔ
Đǌ"�8ȡ

%�"4éǐƅŭç&6�!ǘ��:�ëă� PA #Ĥ	�'Ȇǵ&��!'Œǔ
Đǌ

#ƹ
7:�Ȣ 

� Ʊ�!ȡŻũũ©#�'k�ŔĒ"�9ƙ© PAȡëă� PA#Ĥ	�#'Ȇǵ<Œǔ�

��ǈƑƝ"(ȡPA'ŭç&pǐƅĺŧ
ż�7:!��ȢǯĀ"(ȡ3ǫ¦ǳĂǓ&6

8ũ©ł&��9á«'ǘ�
¸ƽ#%�!�8ȡ3ǫ¦ǳĂǓ&69á«# PAćĂ'ǘ

�<ƪ1»;�9�#"ȡǊƌƺ
èĻ�!�9ũ©<Įŭ"�9#ƹ
7:9Ȣ¦
!ȡ

�ǈƑƝ"(ȡŽÞ '�Ŏ<èĻ��ƑƝ( 1 ƳȡƴĹƑƝ4 2 Ƴ#ó%���Ȣ��


�!ȡȚțÞē&��9Żũũ©#Ĥ	�'Ȇǵ<Ŀƒ­�9&(ȡŽÞ '�Ŏ4�

�(ȚțÞē&Ȉç��ƑƝȡéǐƅŭç&69Żũũ©'ǘ�ȡƴĹƑƝ'èĻ
zČ

'ƑƝ&Đǌ"�9#ƹ
7:�Ȣ  
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ȧȢƬǟ 

� TPA#Ĥ	�#'Ȇǵ&��!(ȡPA'ŭçĺŧ&Ȇ�%��!'�ǈƑƝ&��!ȡ

Ǣ'Ȇǵ
ÕÂ�:!��Ȣ���ȡTPA 'Ʊ»ƅ%ǘ�
¸ƽ% 3 ǫ¦ǳĂǓ<ż��

ƑƝ( 1Ƴ"���Ȣ0�ȡŽÞ '�Ŏ<èĻ��ƑƝ(Ų�ȡÞēȚțƺ&��9 TPA

#Ĥ	�#'Ȇǵ<Ŀƒ­&(ȡ3 ǫ¦ǳĂǓ&68ŭç�:� TPA #Ĥ	�#'Ȇǵ'

ƴĹƅŒǔȡŽÞ '�Ŏ4��(ȚțÞē&Ȉç��ƑƝ'èĻ
ŉ0:�Ȣ 

� LPAȡMVPA #Ĥ	�#'Ȇǵ"(ȡŭçĺŧ&68 PA 'ćĂ#Ĥ	�#'Ȇǵ(ſ

%9Ƭŏ<Ɠ�ȡéǐƅŭç<ż��ƑƝ"(ȡLPA #Ĥ	�&(ňĘ%Ǣ'Ȇǵ
ȡ

MVPA #Ĥ	�&(Ȇǵ%�#ÕÂ�:9�¾
���ȢŽÞ '�Ŏ<ðǡ#��ƑƝ

( LPA" 1ƳȡMVPA" 2Ƴ"���Ȣ���ȡ�:7' 3Ƴ(ȡŘĹƑƝ"�9�#ȡ

PA'ŭç&pǐƅĺŧ
ż�7:!�9�#�7ȡÞēȚțƺ&��9Ĥ	�sȇ&ň¨

% PA'ćĂ
Ŀƒ&%��#(ǒ�ȍ�ȡzČ&��!(ȡéǐƅĺŧ&69 PA'ćĂ

'ŭçȡŽÞ '�Ŏ4��(ȚțÞē<ðǡ#��ƑƝ'èĻ
Đǌ#ƹ
7
�Ȣ 

� Żũũ©#Ĥ	�'Ȇǵ<Œǔ��ƑƝ"(ȡéǐƅĺŧ&6�!Żũũ©ȡƙ© PAȡ

ëă� PA<ŭç��ƑƝ(Ų���ȢŻũũ©ȡƙ© PA"(ȡĤ	�#'ȅ&ňĘ%Ǣ

'Ȇǵ
ÕÂ�:�
ȡëă� PA#Ĥ	�#'Ȇǵ"(ȡƑƝƬŏ&iǃ���¾(ǚ3

7:%���Ȣ0�ȡŽÞ '�Ŏ( 1 Ƴ#ó%���Ȣ��
�!ȡŻũũ©'%�"

4ȡŴ&ëă� PA#Ĥ	�#'Ȇǵ&(ȡ�7%9Œǔ
Đǌ"�8ȡ¦
!ȡéǐƅŭ

ç&69ëă� PA'ģİȡŽÞ '�Ŏ4��(ȚțÞē<ðǡ#��ƑƝ'èĻ
ŉ0

:�Ȣ  
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ơ 3 Ɵ� ƑƝǝȖ 2 

ÐÓÏ�ȚțÞē'Ĥ	�&Ȇǵ�9ǩ�ũ©'ƛȗ#ćĂȨŘĹƑƝ 

ȣȢƲǒ 

� ƑƝǝȖ 1"(ȡȚțƺ'Ĥ	�&Ȇǵ�9 PA'ƛȗ5ćĂ&��!ȡPA'ŭçĺŧ

�#&ƑƝƬŏ<ĸź��Ȣ�'ƬŏȡPA 'ćĂ#Ĥ	�'Ȇǵ"(ȡPA 'ŭçĺŧ&

6�!ƑƝƬŏ&ſ%9�¾
17:ȡéǐƅŭç<ż��ƑƝ&ƌƇ��Ö»"(ȡLPA

#Ĥ	�&(ňĘ%Ǣ'Ȇǵ
ȡMVPA#Ĥ	�&(Ȇǵ%�#ÕÂ�:9�¾
���Ȣ

Żũũ©<éǐƅ&ŭç�ȡĤ	�#'Ȇǵ<Œǔ��ƑƝ(ǍĈ�7�ȡŴ&ȡëă�

PA &��!(�ǈƑƝ'Ƭŏ&liǃ
17:�Ȣ0�ȡȚțƺ'Ĥ	�&Ȇǵ�9 PA

'ƛȗ5ćĂ<Œǔ���ǈƑƝ"(ȡ�Ǆƅ&ŽÞ '�Ŏ(ó%�ȡÞēȚțƺ&�

�9 PA#Ĥ	�'Ȇǵ<Ŀƒ­�9&(ȡŽÞ '�Ŏ4��(ȚțÞē&Ȉç��ƑƝȡ

PA'éǐƅŭçȡƴĹƑƝ'èĻ
Ȁǌ"�9#ƹ
7:�Ȣ 

� PA'pǐƅŭç&��!(ȡȚțƺ&��! PA<ŝ��ėǦ�9ȍ��5ȡƔ�ƅ&

ŉ0��Ëƣ<�9�¾ȡǥÇ'ǛǑ%$'����'V@>J
�8[154]ȡŴ&ȡŻũ

ũ©<ŝƒ&ÕÂ�9�#(ȍ���#
ĪĲ�:!�9[187]Ȣ��
�!ȡéǐƅŭç

<ż�! PA<ŭç�ȡPA'ƛȗ5ćĂ#Ĥ	�#'Ȇǵ<Œǔ�-�#ƹ
7:�Ȣ 

� ǯĀ"(ȡ3ǫ¦ǳĂǓ&6�!ȡPA<Şǈē#ȏŞǈē&�ȗ�ȡ�:�:'ćĂ<

Ƥ��9�#
¸ƽ#%�!�9[143]ȢȏŞǈē PA <ëă� PA 'Īŗ#�9Ö»4�

9
[143]ȡ$'ƚĂ'ćĂ"Şǈē PA 5ȏŞǈē PA <èĻ�9�&68ũ©'�ì(

ſ%9#ƹ
7:9Ȣ��"ȡŌƑƝ"(ũ©�ì<Įŭ�5���9�3&ȡƛȗ&ć

Ă<ƪ1»;�� PAȞCombination PAȟ#�!ȡŞǈē LPAȡŞǈēMVPAȡȏŞǈē

LPAȡȏŞǈēMVPA&�ȗ�ȡĤ	�#'Ȇǵ<Œǔ�9�##��Ȣ%�"4ȡȏŞ

ǈē LPA(ȡ��ćĂ"'ȏŞǈē PA"�8ȡMETsǉ<²ƹ&�9#[144]ȡLcXF
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>5Ǭ�ćĂ'ëă� PA<´Ł�!�9¸ƽē
Ț�#ƹ
7:�Ȣ 

� ��"ŌƑƝ"(ȡȚțŊ'Ĥ	�&Ȇǵ�9 PA'ƛȗ#ćĂ<éǐƅ&ģİ�ȡ�'

Ȇǵē<Ŀ7�&�9�3ȡ3ǫ¦ǳĂǓ&68 PA'ƛȗ�6+ćĂ<ŭç�ȡĤ	�#

'Ȇǵ<ŘĹƅ&Œǔ�9�##��Ȣ0�ȡƑƝǝȖȣ"(ȡPA'éǐƅŭç<ż��

Ö»& LPA#Ĥ	�&Ȇǵ
ǚ37:9�¾
�9�#ȡȚțÞē"(ëă� PAłȅ


Ȅ��#<Ǩ0
ȡƑƝǝȖ 2 &��!(ȡȚțÞē'Ĥ	�&Ȇǵ�9 PA (ȡLPA 5

ëă� PA'´Ł
Įî�:9ȏŞǈē LPA"�9#~ǜ<ƞ!�Ȣ  
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ȤȢĺŧ 

2-1Ȣðǡƺ  

� ŌƑƝ'ðǡƺ(ȡęƏƊ X û&�9 7 Bġ'�ţș"'ő�įƓȡ�6+�ţșÃǮ

ÐÓ"'ő�ËǏ&68ªȌ��ȢŌƑƝ"(ȡ1ȟ65ş}j'Þēȡ2ȟǚƏƂ'ǗĹ


%��#ȡ3ȟŞǈȋê
%��#ȡ4ȟ	�Ɓ'ǗĹ
%�ȡ0�(ȡĦ	�ǆ<�ż�

!�%��#ȡ5ȟǌ{Ǡǚç<¶�!�%��#ȡ<¬ÀÔů#��ȢƑƝðǡƺ&(ȡ

t¢&ƑƝƇƅ5�ì<ńȐ#·Ȕ&!ǜĿ�ȡǂńƵ½&6�!²¦,'¼Ę<Ď�Ȣ

ǌ{Ǡǚçƺ"��� 5 ½#QhMŚıƺ 6 ½<ȉÛ�ȡņƩƅ&( 143 ½
�Ŏðǡ#

%��Ȣ%�ȡŌƑƝ(ȡŀÒÝæ'ƑƝ�źïŐßÅ�Ȟ15OT23ȟ'Ģǚ<Ď!èĻ�

�Ȣ 

 

2-2ȢǞŐȒƇ  

ȞȣȟPA 

� PA'ŭç&(ȡ3ǫ¦ǳĂǓȞActive style Pro HJA-350ITȡA]efZcJF>ȟ<

ż��Ȣ�' 3 ǫ¦ǳĂǓ(ȡjkg¢Čgø¹ĺ¾'¦ǳĂĖÕ�7»ğ¦ǳĂ<Ƥ�

�ȡ°�łȅȞ60Ƙȟš'METs#METs&łȅ<r�� PAȞMETsgłȟȡ�6+Şķ

<Įç"�9Ȣ0�ȡ0.7Hz"'U@WJX?cM�ź'ČȡX?cMbfE¢Č'»ğ¦

ǳĂ'ŢŸ<¡ż�!ȡŞǈē PA#ȏŞǈē PA' 2ƛȗ& PA<�ȗ�ȡƛȗš'METs

#ũ©łȅȡPAȞMETsgłȟ<Įç"�9[143]ȢŌƑƝ"(ȡ1.6METs}j' PA'Ʊ

ȁ< TPA#�ȡ1.5METs}k( SBȡ1.6�2.9METs< LPAȡ3.0METs}j<MVPA#

��[122, 123]Ȣ�:7 PA 'ƛȗ#ćĂ'ƪ1»;��7ȡPA <Şǈē LPAȡŞǈē

MVPAȡȏŞǈē LPAȡȏŞǈē MVPA' 4�&�ȗ��Ȣ%�ȡTPA( 1ĽĈ�8'

ÿÑMETsgł&6�!ȡŞǈē PA#ȏŞǈē PA(ÿÑMETsgł4��( 1ĽĈ�8
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'ÿÑłȅȞ�ȟ&6�!ȡSBȡŞǈē LPAȡŞǈē MVPAȡȏŞǈē LPAȡȏŞǈē

MVPA ( 1 ĽĈ�8'ÿÑłȅȞ�ȟ&6�!ǘ���ȢPA 'ŭç&��!ȡðǡƺ&

(ȡŤŨ5�ŪȡƌŅ
%$52<Ď%�Ö»<ȉ�!ȡǦāł�7ôíł0"ǀǼ&ũ

©ȁǓ<Ǌƌ�96	�ȕ�ȡǊƌŊȅ(»Ǔ" 7Ľȅ#��Ȣ%�ȡũ©ćĂ
 1.0METs

ŋŮ'łȅ
ȡ60 �}jƯ��Ö»<ȏǊƌłȅ"�9#1%�ȡ�'ȏǊƌłȅ< 24

łȅȞ1,440�ȟ�7Ć��#" 1Ľ'Ǌƌłȅ<ť3�Ȣ0�ȡƍƋłȅ(ȡôíłȅ#

Ǧāłȅ'ǂń&69ǕȂ�7Ƥ���ȢŌƑƝ&��9ň¨%ǊƌĽ'ǎç(�Ǌƌł

ȅ
 1Ľ 10łȅ}j�#�ȡ�'ǊƌĽ
 4Ľ}j'ƺ<�Ŏ&À3�[189]Ȣ 

 

ȞȤȟĤ	� 

� Ĥ	�'ǘ�&(ȡGDS-15-J<ż��ȢGDS-15-J(ȡ15ȒƇ'ǥÇ&ð�ȡ�(��

#���
��7Ëƣ<ǻħ�ȡTCP?Y%Ëƣ<ǻħ��Ö»< 1 ű#�!ȡűķ


Ț�.$Ĥ	�'ƚĂ
Ț�ȡņ�ű
 0űȡņȚű
 15ű#%9Ȟǉ 4ȡ6ȟȢŌƑƝ"

(ȡGDS-15-JJG>
 6ű}j'Ö»<Ĥ	�#��[39]Ȣ 

 

Ȟȥȟ�Ùȁ 

� PA #Ĥ	�#'Ȇ�&��!ȡsŭ�:9xƭÌã<�ǈƑƝ&Ô �!ǻç�[54, 

184, 190, 191]ȡĀțȡǽ�ƺ'ňŲȞļâȡ�'|ȟȡnüŵŦȞ°Ŷȡ�'|ȟȡ�Ąŵ

ěȞǅ�ȡŃǲȡĕ�ȟȡĵƼĀķȞ6ĀŋŮȡ6�9Āȡ10Ā}jȟȡƫūŵěȞďǽ%�ȡ

55ďǽȡďǽȟȡĜēƀĔȞȚǇÎȡƨõƁȡȚƾǇƂȡƿ¯oȡďǁƁȡǪ�ȡĜēÄ

ÁÊƀĔȡĜēƻŰȡ
=ȡȆƦŰȟ'ķȞ0ȡ1ȠȟȡƍƋłȅȞłȅ/ĽȟȡBody mass index

Ȟ}kȡBMIȟȞkg/m2ȟȡŞǈǳĂȞm/Ƙȟȡİ¥Ȟkgȟȡũ©ȁǓǊƌłȅȞ�/ĽȟȡÉų

ƸĝȞ�8ȡ%�ȟȡȘǾƸĝȞ�8ȡ%�ȟ<ǞŐ��Ȣ%�ȡBMI(ȡ�ȀȞkgȟ#ǩ

ȄȞmȟ<Ǔŭ�Ƥ���ȢŞǈǳĂ(ȡ5m 'ǲþŞǈ'łȅ<ŭç�ȡŞǈǳĂȞm/
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Ƙȟ<Ƥ���[192, 193]ȢǙǈ( 2Ë"ȡņǅ�<QhM&Ĭż��Ȣİ¥(ȡJ^Sd

hąİ¥ǓȞT. K. K. 5401ȡƠwřÊ÷œȟ<�ż�ȡø¹ 2Ë'Ǚǈ�7ņǅ�<Qh

M&Ĭż��[194]ȢBMIȡŞǈǳĂȡİ¥ȡũ©ȁǓǊƌłȅ}Û&��!(ȡǂǕąǞ

ŐƖ&!ƒǚ��Ȣ}j'QhM(ȡźæƃŧØ#�œƃŧØ'ƆƎ'k"µȌ�:�Ȣ 

 

ȞȦȟƮǓ�ź 

� ǵƯÙķ(ÿÑ� ± ŗů�ùȡBPHbQhM(yķȞȝȟ"Ɠ��Ȣðǡƺ(ȡĤ	

�Ʒ#ȏĤ	�Ʒ&�ȗ��Ȣ2Ʒȅ&��9�Ùȁ'Ţǭ"(ȡÙķ
ǵƯÙķ"���

Ö»&(ȡðđ'%� t ŒçȡBPHbQhM"���Ö»&(ȡχ2Œç<ż�!Ţǭ�

�Ȣ�Ùȁ<Ǟĸ��º PA #Ĥ	�#'Ţǭ&(ȡ��Ķ�ŎȞANCOVAȟ<ż�!�

Ŏ��Ȣ�'ȊȡĤ	�'ňŲ#�Ùȁ'Ţǭ&��!ȡňĘƒŸ
 0.25ŋŮ"���Ù

ķ<ǞĸÙķ#�!ĥ���Ȣ%�ȡƮǓƅňĘŤů(ȡ0.05ŋŮ#��ȢƮǓ�Ŏ&(ȡ

SPSS statistics 22.0ȞSPSS IBM Japan Inc.ȟ<�ż��Ȣ 
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ȥȢƬŏ 

� ðǡƺ&��9Ĥ	�'¤»( 19.1ȝ"���ȞĤ	�Ȩ23 ½ȡȏĤ	� 120 ½ȟȢĤ

	�'ňŲ#�Ùȁ'Ţǭ<ǉ 20&Ɠ��Ȣ�'Ţǭ&��!ȡ�ĄŵěȡnüŵŦȡİ

¥ȡ¦ǳĂǓƌżłȅ
ȡňĘƒŸ 0.25ŋŮ"�8ȡ�:7'Ìã< ANCOVA'ǞĸÙ

ķ#�!Ĩ���Ȣś&ȡǞĸÙķ<¦
�Ĥ	�ňŲ&69º PA'ŢǭȞANCONAȟ

"(ȡĤ	�Ʒ&��!ȡTPAȞF = 7.74ȡp <0.05ȟȡLPAȞF = 10.16ȡp <0.05ȟȡȏŞ

ǈē PAȞF = 11.84ȡp <0.05ȟȡȏŞǈē LPAȞF = 9.69ȡp <0.05ȟ
ȏĤ	�Ʒ684

ňĘ&��"���Ȟǉ 21ȟȢ%�ȡȏŞǈē PA&��!(ȡȁȞMETsgł/Ľȟ"Ţǭ

��Ö»&4ňĘù
ǚ37:�ȞF = 10.14ȡp <0.05ȟȢ0�ȡĤ	�Ʒ' SB(ȡȏĤ

	�Ʒ&Ţ-ňĘ&Ț�"���ȞF = 7.29ȡp <0.05ȟȞǉ 21ȟȢiĺȡMVPAȡŞǈē

PA&(ňĘ%ù
ǚ37:%���Ȟǉ 21ȟȢ 
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ǉ 20ȢĤ	�'ňŲ&69ÔŌöē%$'Ţǭ  

 
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 0.120Ȝ 
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  0.144Ȝ 

  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) 

    1Ƞ 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. 
Ȝp < .25; * p < .05 
 
İ¥ȞHandgrip strengthȟȡũ©ȁǓǊƌłȅȞWearing timeȟȡnüŕğȞLiving statusȟȡ�ĄŵěȞHealth 
conditionȟ
ȡĤ	�ňŲ#'Ţǭ"ňĘƒŸ 0.25ŋŮ#%��Ȣ 
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ǉ 21Ȣðǡƺ' TPAȡćĂȡƛȗ#Ĥ	�#'Ȇǵ  

 
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 (METsgh/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* 
ȩTypeȫ  

           
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* 
ȩIntensityȫ  

           
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 
ȩCombinationȫ   

           
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 strengthȡWearing timeȡLiving statusȡHealth condition. 
 
xƭÙķ<Ǟĸ��Č"4ȡĤ	�
�9Ö»&��!(ȡTPA(ňĘ&ó%�ȡȏŞǈē PAȞNon locomotive PAȟȡ
LPAȡȏŞǈē LPAȞNon-locomotive LPAȟ'łȅ(ňĘ&Ɛ���Ȣ0�ȡSB'łȅ(ňĘ&Ȅ���Ȣ 
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ȦȢƹî 

� ŌƑƝ"(ȡéǐƅĺŧ"ŭç�:� PA'ƛȗȡćĂ#Ĥ	�#'Ȇǵē&��!ÐÓ

Ï�ȚțÞē<ðǡ&Œǔ��ȢŌƑƝ&��9Ĥ	�'ňƂŸ( 19.1ȝ"ȡĽŌyȚț

Þē<ðǡ#���ǈƑƝ#ȗ���¤»Ȟ17.4ȝȟ"���[77]Ȣ0�ȡðǡƺ&��9

LPAłȅ( 395�/ĽȡMVPAłȅ( 58�/Ľ"���
ȡ$�74�ǈƑƝ#ȗ���Ƭ

ŏȞLPAȨ365�/ĽȡMVPAȨ40�/Ľȟ"���[119]Ȣ 

� PA'ƛȗȡćĂ#Ĥ	�#'Ȇǵ"(ȡĤ	�Ʒ' LPAȡȏŞǈē PAȡȏŞǈē LPA

(ȡȏĤ	�Ʒ684ňĘ&��"���Ȣ0�ȡĤ	�Ʒ' SB(ȡȏĤ	�Ʒ&Ţ-ň

Ę&Ț�"���Ȣ�:7'Ȇǵ(ȡxƭÙķ<Ǟĸ��Č&��!4ƒǚ"�ȡSB<Ŭ

7�ȡLPAȡȏŞǈē PAȡȏŞǈē LPA <×5��#
ȡÐÓÏ�ȚțÞē'Ĥ	�s

ȇ&ň¨"�9¸ƽē
ƓÆ�:�ȢiĺȡĤ	�ňŲ"MVPA&ňĘ%ù(ǚ37:%

���Ȣ����'�ǈƑƝ"(ȡMVPA #Ĥ	�&Ȇǵē(%�#ÕÂ�:!�8ȡŌ

Ƭŏ(�:7'�ǈƑƝ<ĳĩ�9Ƭŏ"���#�
9[73, 138]Ȣ 

� %�ȡŌƑƝ&(����'Ȉž
ƹ
7:9Ȣơi&ȡŘĹƑƝ"����3ȡSB'

×¦ȡLPAȡȏŞǈē PA�6+ȏŞǈē LPA'�k
ȡñōƅ%Ĥ	�&Ȇǵ�9�$

	�(lĿ"�9Ȣ0�ȡ�ǈƑƝ"(ȡĤ	�&ǦÌ�9ĘŜ'�k
ȡPA'�k&Ȇ

m�9#���ÕÂ
�8[184]ȡŌƬŏ(ȡǱ'ƉvȆ�&��!4ƹĞ�Ǒǿ�9Đǌ


�9Ȣơu&ȡŌƑƝ' PA ŭçŊȅ(ȡÚå�ƗåȞ8Ȭ9 Ňȟ'iǶȅ'1"�8ȡ

Āȅ<ǲ��Ƹĝƅ% PA<´Ł"�!�9#(�
%�Ȣ�ǈƑƝ"(ȡåƦ&69 PA

'Ù©
ĪĲ�:!�8[121]ȡƬŏ'Ǒǿ&(ȡåƦ&69 PA ,'ĉȑ<ƹĞ�-�"

�9#ƹ
7:9Ȣ���ȡðǡƺ'Ï�ÐÓ(ȡƜȎȁ
ó%�ȡŢǭƅ�å&4Û�

�5��ÐÓ"�9�3ȡåƦȅ&��9ũ©ȁ'ǹ�
ȡŌðǡƺ' PA&³/��ĉȑ

(ò��#Įî�:9Ȣ  
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ȧȢƬǟ 

� ƑƝǝȖ 2'Ƈƅ(ȡÐÓÏ�ȚțÞē&��9 PA'ƛȗ�6+ćĂ#Ĥ	�'Ȇǵ<

ŘĹƑƝ&6�!Ŀ7�&�9�#"���Ȣ143½<ðǡ#��ŘĹƑƝ'ƬŏȡxƭÙ

ķ<Ǟĸ��Č&��!4ȡĤ	�Ʒ' LPAȡȏŞǈē PAȡȏŞǈē LPA(ȏĤ	�Ʒ

684ňĘ&��"���Ȣ0�ȡĤ	�Ʒ' SB(ȡȏĤ	�Ʒ&Ţ-ňĘ&Ț�"��

�Ȣ�:7'Ƭŏ�7Ȅ� SBłȅ5ȡƐ� LPAȡȏŞǈē PAȡȏŞǈē LPA'łȅ(ȡ

ÐÓÏ�ȚțÞē'Ĥ	�&Ȇm�9¸ƽē
ƓÆ�:�Ȣ 
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ơ 4 Ɵ� ƑƝǝȖ 3 

ÐÓÏ�ȚțÞē'Ĥ	�&Ȇǵ�9ǩ�ũ©'ƛȗ#ćĂȨƴĹƑƝ 

ȣȢƲǒ 

� Ġ	(ȡǝȖƑƝ 2&��!ȡéǐƅĺŧ&68ÐÓÏ�ȚțÞē' PA'ƛȗȡćĂ<

ŭç�ȡĤ	�#'Ȇǵ<ŘĹƅ&Œǔ��Ȣ�'ƬŏȡȄ� SB łȅ5ȡƐ� LPAȡȏ

Şǈē PAȡȏŞǈē LPA 'łȅ(ȡĤ	�&Ȇm�9¸ƽē
ƓÆ�:�Ȣ���ȡƑ

ƝǝȖ 2(ŘĹƑƝ"�9�3ȡ$'6	%ƛȗȡ$'ƚĂ'ćĂ' PA
ȡñō'Ĥ	�

&ĉȑ�9�(ȡ�ǈƑƝ4À3!Ŀ7�#%�!�%�Ȣ�ǈƑƝ&��!(ȡĤ	�

&ǦÌ�9ĘŜ'�k
ȡPA'�k&Ȇm�9#���Ǳ'ÌŏȆ�'äÏ
ĪĲ�:!

�9[184]Ȣ��
�!ȡSBȡLPAȡȏŞǈē PA �6+ȏŞǈē LPA #Ĥ	�#'Ȇǵ

ē<ƒǚ�9&(ƴĹƑƝ
Đǌ"�9Ȣ 

� Ĥ	�&��!(ȡĽŌyȚțƺ<ðǡ#��ƑƝ&��!ȡGDS-15'űķ#�ĄȆǵ

QOL &ňĘ%oƢĂ'ƉȆ
Ɠ�:!�9[195]Ȣ0�ȡGDS 'űķ
 1 ű×¦�9�#

&ȡĀȅ&��9ǚƏřƽȋê'ƄŻbJD
 6�7ȝjľ�9#'ĪĲ4�9[196]Ȣ��


�!ȡĤ	�Ƃŵ'ǬŬ&Ȇ;9 PA'Ŵç(Țțƺ'�Ąưĩg×Ƿ&��!4Ȁǌ"

�9Ȣ��"ȡơi&ȡĤ	�Ƃŵ'ǬŬ&Ȇǵ�9 PA 'ģİ<Ƈƅ#�!ȡ2 ĀČ'

GDS-15-JJG>&Ȇǵ�9[hJa@f PA&��!Œǔ�9ȞƑƝǝȖ 3-1ȟȢ 

� |ĺȡĤ	�'ňŲ(ȡĜēƀĔ[25, 26]5ƿǇƥȋê[27-29]'ƶĔbJD'jľȡǚƏ

řƽ'�k[30]ȡĽþŻũǂƞĂ'�k[31]ȡ*�!(ȡ®ƃ5{Ǡ&Ȇǵ�9Ǥż'×Ý

&�%
9�#
ÕÂ�:!�9[58, 92-95]Ȣ�7&ȡĤ	�(ȡ	�Ɓ&�ƞ�ŵě"�

9�#
ÕÂ�:!�8[99]ȡĤ	�'sȇ5ĴÈ(ȡƯƄ
sŭ�:9	�Ɓ'sȇ&Ċ

ƞ�#Ŋċ"�9Ȣ��
�!ȡơu&ȡñō'Ĥ	�ňŲ&Ȇǵ�9 PA<Ŀ7�&�9

�3ȡ[hJa@f&��9Ĥ	�ƺ<ȉ�ȡ2ĀČ'Ĥ	�ňŲ&Ȇǵ�9 PA'ƛȗ#
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ćĂ&��!Œǔ�9�##��ȞƑƝǝȖ 3-2ȟȢ 

 

ȤȢĺŧ 

Ȥ -ȣȢðǡƺ  

� ęƏƊ X û&�9 7 Bġ'�ţș"ƑƝő�<įƓ�ȡ0�ȡ�ţș'ÃǮÐÓ"'ő

�ËǏ&6�!ðǡƺ<ªȌ��ȢŌƑƝ(ȡ2015 Ā 8 Ň'łű" 1ȟ65 ş}j'Þēȡ

2ȟǚƏƂ'ǗĹ
%��#ȡ3ȟŞǈȋê
%��#ȡ4ȟ	�Ɓ'ǗĹ
%�ȡ0�(ȡ

Ħ	�ǆ<�ż�!�%��#ȡ5ȟǌ{Ǡǚç<¶�!�%��#ȡ<¬ÀÔů#��Ȣ

0�ȡ2ȟ�5ȟ(ȡ2017Ā'ǰǧǞŐ'łű"4ƒǚ�ȡ¬ÀÔů<Ů��!�9ƺ'1

<ƑƝðǡƺ#��Ȣ�ËǞŐ( 2015Ā 8Ň�7 9Ň&��!ȡǰǧǞŐ( 2017Ā 8Ň

�7 9 Ň&��!èĻ��ȢƑƝðǡƺ&(ȡt¢&ƑƝƇƅ5�ì<ńȐ#·Ȕ&!ǜ

Ŀ�ȡǂńƵ½&6�!²¦,'¼Ę<Ď�ȢņƩƅ&(ȡƑƝǝȖ 3-1"(ȡ�ËǞŐ"

ŌƑƝ&¼Ę��ƺȞnȪ145ȟ�7ȡǞŐȒƇ&Śı�'���ƺȞnȪ2ȟȡǰǧǞŐ
"

�%���ƺȞnȪ26ȟ<ȉ� 117½
�Ŏðǡƺ#%��Ȣ0�ȡƑƝǝȖ 3-2"(ȡƑ

ƝǝȖ 3-1'ðǡƺ�7�ËǞŐ"Ĥ	�"���ƺȞnȪ16ȟ<ȉ� 101½
�Ŏðǡƺ

#%��Ȣ%�ȡŌƑƝ(ȡŀÒÝæ'ƑƝ�źïŐßÅ�Ȟ15OT23ȟ'Ģǚ<Ď!èĻ

��Ȣ 
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Í 6ȢƑƝǝȖ 3-1ȡ3-2 &��9ƑƝðǡƺ'XehN`hR  

 

Ȥ -ȤȢǞŐȒƇ  

� ǞŐȒƇ�6+ȡ�'ŭçĺŧ(ƑƝǝȖ 2#¼Ŗ"���Ȣ 

 

ȥȢƑƝǝȖ 3-1ȨƮǓǑŎ 

� ƑƝǝȖ 3-1"(ȡƮǓ�Ŏ#�! 2017Ā'Ĥ	�Ƃŵ&Ȇǵ�9 PA}Û'Ìã<ƒ

ǚ�9�3&ȡ2017 Ā' GDS-15-J űķ# 2015 Ā'ǞŐȒƇ#'Ȇǵ<Œç��Ȣ�'

Ȋȡ2015Ā'ǞŐȒƇ
BPHb"�9Ö»Ȟǽ�ƺ'ňŲȡnüŵŦȡ�ĄŵěȡĵƼ

ĀķȡƫūŵěȡĜēƀĔ'ķȡÉųƸĝȡȘǾƸĝȟ(ȡMann-Whitney U testȡ4�

)*(������
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�(ȡKruskal-Wallis test &6�!ȡ2017 Ā' GDS-15-J űķ<Ţǭ��Ȣ0�ȡ2015

Ā'ǞŐȒƇ
ǵƯÙķ"�9Ö»ȞGDS-15-J űķȡĀțȡƍƋłȅȡBMIȡŞǈǳĂȡ

İ¥ȡũ©ȁǓǊƌłȅȟ(ȡSpearman 'ȓ�ƉȆ�Ŏ<ż�!ȡ2017 Ā' GDS-15-J

űķ#'ƉȆ<�Ŏ��Ȣ�:7'ƮǓǑŎ&68ȡňĘƒŸ
 0.25ŋŮ"���ȒƇ(ȡ

��ĶŕǴ�ŎȞStructural Equation Modeling : }kȡSEMȟ'ǞĸÙķ#��Ȣ 

� 0�ȡ2015 Ā' TPAȡSBȡPI # 2017 Ā' GDS-15-J �������������ƒ

ǚ��Ȣº PA'ƉȆ&��!(ȡPearson'ƜŸƉȆ�Ŏ&!ƒǚ��Ȣ 

� 2015Ā' PA# 2017Ā'Ĥ	�Ƃŵ#'Ȇǵ"(ȡPA'ƛȗȡćĂ&¦
ȡƛȗ#ć

Ă<ƪ1»;�� Combination PA' 3ǲ8"�Ŏ<ǈ��ȢćĂ"(ȡLPAȡMVPA<

ŶƞÙķȡƛȗ"(ȡŞǈē PAȡȏŞǈē PA<ŶƞÙķȡCombination PA"(ȡŞǈ

ē LPAȡŞǈē MVPAȡȏŞǈē LPAȡȏŞǈē MVPA <ŶƞÙķ#�ȡ2017 Ā'

GDS-15-JĎű<čöÙķ#��ȀËý_Qc'WJÍ<�ğȡSEM&!�Ŏ��Ȣ0�ȡ

_Qc'Ǻ»Ă(ȡB@ur�ȡǺ»ĂĪŗȞGoodness of Fit IndexȨ}kȡGFIȟȡǞĸ

ūǺ»ĂĪŗȞAdjusted Goodness of Fit IndexȨ}kȡAGFIȟ<ż�!ȡÜś�ƅǐű

�7�ç��[197]ȢƮǓǑŎ&(ȡIBM SPSS statistics version 22.0ȞSPSS IBM Japan 

Inc.���� Amos 19.0ȞSPSS IBM Japan Inc.ȟ<�ż��Ȣ%�ȡ�!'�Ŏ&��9

ƮǓƅňĘŤů( 0.05ȝŋŮ#��Ȣ  
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ȦȢƑƝǝȖ 3-1ȨƬŏ 

� ŌƑƝ&��9Ĥ	�Ƃŵ'ǘ�&ż�� GDS-15'ÿÑűķ(ȡ2015Ā"( 2.1 ± 2.3

űȡ2017Ā"( 2.2 ± 2.2ű"���Ȣ2017Ā' GDS-15-Jűķ# 2015Ā' GDS-15-J

űķ#'ȅ&ňĘ%ŝ'ƉȆȆ�Ȟr = 0.35ȡp< 0.01ȟ
ǚ37:�Ȣ0�ȡ2015Ā'ǽ

�ƺ'ňŲȡũ©ȁǓǊƌłȅ4ȡňĘƒŸ
 0.25ŋŮ"����3ȡ�:7'Ùķ< SEM

'ǞĸÙķ#��Ȟǉ 22ȟȢ 

� 2015 Ā' TPAȡSBȡPI # 2017 Ā' GDS-15-J �����������ȡTotal PA

Ȟr=-0.26ȟ�SBȞr=0.26ȟȡPIȞr=0.23��������ǚ37:�Ȟǉ 23ȟȢº PA'Ɖ

Ȇ"(ȡTPA#ȡSBȞr = -0.60ȟȡŞǈē PAȞr = 0.42ȟȡȏŞǈē PAȞr = 0.89ȟȡLPA

Ȟr = 0.84ȟȡMVPAȞr = 0.66ȟȡŞǈē LPAȞr = 0.89ȟȡŞǈēMVPAȞr = 0.26ȟȡȏŞ

ǈē LPAȞr = 0.78ȟȡȏŞǈēMVPAȞr = 0.69ȟ#'ȅ&ňĘ%ƉȆ
ǚ37:�ȢSB

#'ƉȆ"(ȡTPA}Û&4ȡŞǈē PAȞr = -0.40ȟȡȏŞǈē PAȞr = -0.48ȟȡLPAȞr 

= -0.50ȟȡMVPAȞr = -0.38ȟȡŞǈē LPAȞr = -0.38ȟȡŞǈēMVPAȞr = -0.22ȟȡȏŞ

ǈē LPAȞr = -0.43ȟȡȏŞǈēMVPAȞr = -0.35ȟ#'ȅ&ňĘ%ƉȆ
ǚ37:�Ȟǉ

24ȟȢ 
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ǉ 22Ȣ2015 Ā'ðǡƺ'ÔŌöē# 2017 Ā' GDS-15-J űķ#'Ȇǵ  

 
All participants 

 
 

 Ȟn = 117ȟ   

 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 rȪ 0.35  0.000* 
Age (years) c 73.5 ± 5.1 rȪ 0.07 0.436 
BMI (kg/m2ȟc 22.9 ± 2.7 rȪ−0.01 0.954 
Handgrip strength (kg) c 22.8 ± 3.9 rȪ 0.01 0.946 
Gait speed (m/sec) c 1.43 ± 0.22 rȪ−0.03 0.792 
Sleeping time (hours) c 7.0 ± 1.0 rȪ−0.01 0.919 
Wearing time (min/day) c 826 ± 83 rȪ−0.15  0.112Ȝ 

 
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  0.111Ȝ 
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  
1Ƞ 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. 
Ȝ: p < 0.25, *: p < 0.05ȡa : Mann-Whitney U testȡb : Kruskal-Wallis testȡc : Spearman'ȓ�ƉȆ�Ŏ 
2017Ā' GDS-15-Jűķ# 2015Ā' GDS-15-Jűķȡũ©ȁǓǊƌłȅȞWearing timeȟ&ňĘ%ƉȆ
��
�Ȣ0�ȡâàŵěȞMarital statusȟ" 2017Ā' GDS-15-Jűķ<Ţǭ��Ö»&ňĘ%ù
ǚ37:�Ȣ 

 
 
 
 
 

  



69 

ǉ 23. 2015 Ā' TPAȡSBȡPI # 2017 Ā' GDS-15-J Ďű#'�ƉȆ  

 
Mean ± SD 

Partial correlation 
coefficient  

TPA (METsgh/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 
2015Ā' TPAȡSBȡPI# 2017Ā' GDS-15-JĎű&(ȡňĘ%�ƉȆ
ǚ37:�Ȣ 
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–0.18
* 

1 
 

10 N
on-locom

otive M
V

P
A

 (m
in/day) 

36 ± 25 
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* 
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** 
1.89

* 
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*: p < 0.05, **: p < 0.01 
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� ü 7( P˩A)ŗŐ˧ LPA M˩VPA %˨ż	!ȏǺ)˅ʮ=½Ƹ��ʾùŊn\t) SEM

ʁƸ)Ʌƹ=Ȥ��˪�)n\t)ʶèŐ*˩χ2 = 2.603˩p = 0.107˩GFI = 0.993˩AGFI 

= 0.843��� ʈ˩Ĭȹûº)ʶèŐ$�:%¿ƕ�;� 0˪� ɿ˩ǫČƒ$�:�LPA˧ ½

/ƚ 	˨�8�2017ō GDS-15-JŞǳ	,)ǆǭÏ¨ƒ*-0.23�˩MVPA˧ ½/ƚ 	˨�8*�2017

ō GDS-15-JŞǳ	,)ǆǭÏ¨ƒ*-0.15$�9˩PA)ŗŐ$* �˩LPA˧½/ƚ 	˨�8

�2017ō GDS-15-JŞǳ	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 

 

 

 

 

 

 

 

 

 

LPA: Light intensity physical activity, MVPA: Moderate to vigorous intensity physical activity,  
GDS-15-J: Japanese version of the geriatric depression scale-15. 
PA)ŗŐ$*�LPA	ơ˄�8�2017ō GDS-15-J	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 
 

ü 7. PA )ŗŐ% 2 ōŜ)ż	!ȏǺ%)úƹ˅¨  
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� ü 8(˩PA)ȯ˛˧Non-locomotive PA˩Locomotive PA˨%ż	!ȏǺ)˅ʮ=½Ƹ

��ʾùŊn\t) SEMʁƸ)Ʌƹ=Ȥ��˪�)n\t)ʶèŐ*˩χ2 = 2.728˩p = 

0.099˩GFI = 0.992˩AGFI = 0.835���˩ʈĬȹûº)ʶèŐ$�:%¿ƕ�;�˪ɿ

ǫČƒ$�:�Non-locomotive PA˧½/ƚ 	˨�8�2017 ō GDS-15-J Şǳ	,)ǆǭÏ

¨ƒ*-0.26 �˩Locomotive PA˧½/ƚ 	˨�8�2017ō GDS-15-JŞǳ	,)ǆǭÏ¨ƒ*

-0.10$�9˩PA)ȯ˛$* �˩Non-locomotive PA˧½/ƚ 	˨�8�2017ō GDS-15-JŞ

ǳ	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 

 

 

 

 

 

 

 

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

PA)ȯ˛$*�Non-locomotive PA	ơ˄�8�2017ō GDS-15-J	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 

 

ü 8. PA )ȯ˛% 2 ōŜ)ż	!ȏǺ%)úƹ˅¨  
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� ü 9( P˩A)ȯ˛%ŗŐ=Ƀ1è<�� Combination PA%ż	!ȏǺ)˅ʮ=½Ƹ�

��)n\t)ʶèŐ*˩χ2 = 2.575˩p = 0.109˩GFI = 0.994˩AGFI = 0.800���˩ʈ

Ĭȹûº)ʶèŐ$�:%¿ƕ�;�˪ɿǫČƒ$�:�Locomotive LPA˧½/ƚ 	˨�8

�2017ō GDS-15-JŞǳ	,)ǆǭÏ¨ƒ*-0.04 �˩Locomotive MVPA˧½/ƚ 	˨�8*

-0.09 �˩Non-locomotive LPA˧½/ƚ 	˨�8*-0.20 �˩Non-locomotive MVPA˧½/ƚ 	˨

�8*-0.10$�9˩Combination PA$* �˩Non-locomotive LPA˧½/ƚ 	˨�8�2017

ō GDS-15-JŞǳ	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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	ơ˄�8�2017ō GDS-15-J	,)Ś˖)1(ƫŭ'˅¨
ʎ38;�˪ 

 

ü 9˪PA )ȯ˛zŗŐ)Ƀ1è<�% 2 ōŜ)ż	!ȏǺ%)úƹ˅¨  
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˯˪ȢȲʒ˚ 3-2˳ɇʄʁƸ 

� ɴˠɘ=dDv{?Yfơǳ(��:ż	!ɓ˩̝ ż	!ɓ) 2ɓ(½�� 2˪ɓ˄

(��:¹Čˀ)ǔʥ*˩Čƒ
ʮɉČƒ$� �ĉè(*˩ĲŤ)'� t ǂĥ˩F

[Ns\{W$� �ĉè(*˩χ2ǂĥ=ȃ��˪ȵ�(˩h{RrAxơ) PA)ȯ

˛�7+ŗŐ% 2ōŜ)ż	!ȑȏ%)˅ʮ=ȣʎ�:�3 ż˩	!ƫǴ=ŝĽČƒ S˩B˩

LPA˩MVPA˩ǐɰŦ PA˩˔ǐɰŦ PA˩ǐɰŦ LPA˩ǐɰŦ MVPA˩˔ǐɰŦ LPA˩

˔ǐɰŦ MVPA =ǻȳČƒ%�˩ʓƓČƒ=Ç
�ďʾvQR[@YJùŊ½Ƹ˧ŗÁ

Ž¶ǟ˨=ɰ �˪�8(˩ȯ˛˩ŗŐ˩Combination PA(��#˩Ʃ4˅ʮŦ)�:

PA=ŻƇ�:�3 ȯ˩˛˧ ǐɰŦ PA˩̝ ǐɰŦ PA˨˩ ŗŐ˧ LPA M˩VPA˨˩ Combination 

PA˧ǐɰŦ LPA˩ǐɰŦ MVPA˩˔ǐɰŦ LPA˩˔ǐɰŦ MVPA˨�%(˩ďʾvQ

R[@YJùŊ½Ƹ˧R[YfwASǟ˨=ɰ �˪0�˩2017 ō GDS-15-J = 3 úĜ

˧Ūɿȓ'ǖƀ�˩íĥȓ'ɡŇʋ§˩ǢÆ)Ɖē˨(½�˩úĜ(7:˅ʮ)ʵ�
�

:�í�=ȣʎ�:�3˩2017ō(ż	!$� �ɘ(ˈĥ�#˩2017ō GDS-15-J)

çúĜ% 2015 ō SB˩LPA˩˔ǐɰŦ PA˩˔ǐɰŦ LPA %)ȗ˅˅¨=ȣʎ�:�%

%��˪½Ƹ(*˩Spearman)˘�ȗ˅½Ƹ=ȃ��˪ɇʄʁƸ(*˩SPSS statistics 

22.0˧SPSS IBM Japan Inc.˨=¥ȃ��˪'�˩·#)½Ƹ(��:ɇʄȓƫŭǗǭ*

0.05˦ưǬ%��˪ 
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˰˪ȢȲʒ˚ 3-2˳Ʌƹ 

� Ĳʚɘ(��:ż	!)Åè* d˩Dv{?Yfơ(��# 1˩3.5˦$� �˧ ż	!˳

12 ë˩˔ż	! 89 ë˨˪ 2 ōŜ)ż	!)ƫǴ(7:h{RrAxʓƼČƒ)ǔʥ=ɳ

20 (Ȥ��˪�)ǔʥ(��#˩°œǺů˩ěęǺů˩ÇʬŐʄȜȃơ˄
˩ƫŭȣǽ

0.25ưǬ$� ��3˩ďʾvQR[@YJùŊ½Ƹ)ʓƓČƒ%' �˧ɳ 25˨˪  

� ż	!)ƫǴ=ŝĽČƒ˩h{RrAx)ç PA =ǻȳČƒ˩°œǺů˩ěęǺů˩Ç

ʬŐʄȜȃơ˄=ʓƓČƒ%��ďʾvQR[@YJùŊ½Ƹ˧ ŗÁŽ¶ǟ )˨Ʌƹ$*˩

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˨˩ ˔ǐɰŦ PA˧ OR = 0.98, 95˦CI = 0.96-0.99˨˩ ˔ǐɰŦ LPA˧ OR 

= 0.98, 95˦CI = 0.96-0.99˨(��#ƫŭ'˅¨
ʎ38;�˧ɳ 26˨˪ 0�˩˔ǐɰŦ

PA$*˩ˀ˧METszh/day˨(��#4ƫŭ'˅¨
ʎ38;�˧OR = 0.93, 95˦CI = 

0.91-0.98˨˪  

� 0�˩R[YfwASǟ˧ČƒĊÇǟ˨)Ʌƹ(7:%˩PA)ȯ˛$*˩˔ǐɰŦ PA

˧OR = 0.98, 95˦CI = 0.98-0.99˨˩PA)ŗŐ$* L˩PA˧ OR = 0.98, 95˦CI = 0.97-0.99˨˩

Combination PA$*˩̝ ǐɰŦ LPA˧ OR = 0.98, 95˦CI = 0.96-0.99 
˨ʷž�;�˧ ɳ

20-22˨˧ ɳ 27-29˨˪ '�˩ďʾvQR[@YJùŊ½Ƹ$*˩Čƒ˄(��:ďʾ¹ɍŦ

*ĝĀ�'� �˪2017 ō(ż	!$� �ɘ=Ĳʚ%�� GDS-15-J )çúĜ% SB˩

LPA˩˔ǐɰŦ PA˩˔ǐɰŦ LPA%)ȗ˅˅¨)ȣʎ$*˩çúĜ˩·#) PA(��

#˩ƫŭ'ȗ˅˅¨*ʎ38;'� �˧ɳ 30˩31˨˪ 
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ɳ 25˪2 ōŜ)ż	!)ƫǴ(7:h{RrAxʓƼČƒ)ǔʥ  

 
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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ɳ 26˪h{RrAx(��:ç PA % 2 ōŜ)ż	!ƫǴ%)˅ʮ  

 
 
 

 
 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 (METszh/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 (METszh/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 (METszh/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. 
 
�ɆČƒ=ʓƓ��Ŝ(��#4˩�� TPA˩Non-locomotive PAˀ˩ĸ'� LPA˩Non-locomotive PA˩ 
Non-locomotive LPAơ˄˩ď� SB˩PIơ˄*˩2ōŜ)ż	!(˅ʮ�#��˪ 
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ɳ 27˪h{RrAx PA˧ȯ˛˨% 2 ōŜ)ż	!ƫǴ%)˅ʮ  
    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)ßƗ=ʑƜČƒ(Ç
�R[YfwASǟ(7:ďʾvQR
[@YJùŊ½Ƹ$*˩Non-locomotive PA)1
ż	!)˅ʮɸú%�#ſ¼�;�˪ 

 

ɳ 28˪h{RrAx PA˧ŗŐ˨% 2 ōŜ)ż	!ƫǴ%)˅ʮ  
    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)ßƗ=ʑƜČƒ(Ç
�R[YfwASǟ(7:ďʾvQR[@YJùŊ½Ƹ$*˩
LPA)1
ż	!)˅ʮɸú%�#ſ¼�;�˪ 

 

ɳ 29˪h{RrAx PA˧Combination˨% 2 ōŜ)ż	!ƫǴ%)˅ʮ  

    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=·#ʑƜČƒ(Ç
�R[YfwASǟ(7:ďʾvQR[@YJùŊ½Ƹ$*˩
Non-locomotive LPA)1
ż	!)˅ʮɸú%�#ſ¼�;�˪ 
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ɳ 30˪2017 ōż	!ɘ) GDS-15-J )úĜ�%)ǳƒ  

 
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)ʟõ˗ȕ 1˩3˩5˩7˩14˩15�Ūɿȓ'ǖƀ�	, Second factor: GDS-15-J)ʟõ˗ȕ 8˩
12�íĥȓ'ɡŇʋ§	, Third factor: GDS-15-J)ʟõ˗ȕ 4˩11˩13�ǢÆ)Ɖē	 

 
 
ɳ 31˪2017 ōż	!ɘ) GDS-15-J )çúĜ%ç PA %)ȗ˅˅¨  

 
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. 
�-#)úĜ(��#˩SB˩LPA˩Non-locomotivePAơ˄%)˄(ƫŭ'ȗ˅*ʎ38;'� �˪ 
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˱˪ɗĮ 

� ƱȢȲ$*˩āąĀ�ˡˤĖŦ=Ĳʚ(˩PA )ȯ˛5ŗŐ% 2 ōŜ)ż	!ȏǺ˩ż

	!ƫǴ%)˅ʮ=ǂʅ��˪ȢȲʒ˚ 3-1)Ʌƹ T˩PA% 2ōŜ)ż	!ȏǺ%)˄(

ƫŭ'ʛ)ȗ˅ S˩B% 2ōŜ)ż	!ȏǺ%)˄(ƫŭ'ǎ)ȗ˅
ʎ38;� 0˪�˩

PA)ȯ˛$*˔ǐɰŦ PA˩ŗŐ$* LPA˩Combination PA$*˩˔ǐɰŦ LPA(�

�#˩2 ōŜ)ż	!ȏǺ%)˄(ƫŭ'ʛ)˅ʮ
ʎ38;�˪��
 #˩āąĀ�

ˡˤĖŦ(��#*˩TPA 
ď��%˩SB ơ˄
Ƞ��%˩˔ǐɰŦ PA˩LPA˩˔ǐ

ɰŦ LPA $ʳ��ơ˄
˃��%(7 #˩ĵƴ)ż	!ȏǺ
��':äɛŦ
Ȥó

�;�˪l ˤƮ(��:ż	!ȏǺ)ĊÇ* Q˩OL)��(!'
:�%
ƁƊ�;#�

9[195]˩āąĀ�ˡˤĖŦ 436 ë=Ĳʚ%�� 9 ō˄)ɐƕȢȲ$*˩h{RrAx)

GDS Şǳ
 1 ǳĊÇ�:�%(79˩ʎȟˍĪ%':sRJ
ō˄ 6�7%ˡ0:�%


Ĉï�;#�:[196]˪��
 #˩ȢȲʒ˚ 3-1$*˩ĵƴ)ż	!ȏǺ)��(˅<:

PA)ŻƇ(Ç
˩ˡˤɘ)°œɊƀzĊʰ(śȳ!ȟɹ=Ş:�%
$��%ɗ
:˪ 

��������˩SB %˔ǐɰŦ LPA %)˄(ƫŭ'ʛ)ȗ˅˅¨
ʎ38;�˧ɳ

24��������˩SB ���������������������������Ĉ

ï�;#�:[130, 198].�������� �˩Isotemporal Substitution(IS)������

������������������������˩SB = LPA 5 MVPA �����

���äɛ%'9 1˩ƚ��9 30½) SB= LPA��������� G˩DS-15����

5%���:%Ĉï�;#�:[179]˪ƱɅƹ$*˩LPA �����˔ǐɰŦ LPA �˩ĵ

ƴ)ż	!ȏǺ(˅ʮ�:äɛŦ=Ȥ�#�9˩ɰÌ)ɑ�Ɔ
Ëƹ)ƃɂ(��#*˩

SB�8˔ǐɰŦ LPA��������������������ʾɸ%ɗ
8;�˪ 

� ǋ(˩ȢȲʒ˚ 3-2 $*˩ż	!ȑȏ(˅ʮ�: PA =êĥ�:�3˩h{RrAx(

��#ż	!$� �ɘ*ˉ�˩2 ōŜ)ż	!ƫǴ(˅<: PA )ȯ˛%ŗŐ=ǂʅ�
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�˪�)Ʌƹ˩TPA% 2ōŜ)ż	!ȏǺ%)˄(ƫŭ'ʛ)˅ʮ˩SB˩PI% 2ōŜ)

ż	!ȏǺ%)˄(ƫŭ'ǎ)˅ʮ
ʎ38;�˪PA )ŗŐ$* LPA % MVPA˩ȯ˛

$*˔ǐɰŦ PA˩Combination PA$*˩˔ǐɰŦ LPA(��#˩2ōŜ)ż	!%)

˄(ƫŭ'ʛ)˅ʮ
ʎ38;�˪0�˩PA)ȯ˛%ŗŐ=Ƀ1è<��ǐɰŦ LPA˩

ǐɰŦMVPA˩˔ǐɰŦ LPA˩˔ǐɰŦMVPA%ż	!%)˅ʮ=ǂʅ��ȢȲ*�;

0$(Ǵ�˩˔ǐɰŦ LPA % 2 ōŜ)ż	!ȏǺ˩ż	!ƫǴ%)˅ʮ=Ĉï��ƱȢ

Ȳ)Ʌƹ*˩ˡˤĖŦ)ż	!�ˆ(��:Ɩ��ƌƈƗǟ=ƅǀ%':äɛŦ
�:˪ 

� ƱȢȲ$* L˩PA%ĵƴ)ż	!ȏǺ˩ż	!ƫǴ%)˄(ƫŭ'ʛ)˅ʮ
ʎ38;

�˪´ɰȢȲ$*˩ƱȢȲ%êǄ( 3ʣÇʬŐʄ$ PA=ǫĥ��	
$˩LPA%ż	!

%)˅ʮ
Ĉï�;#�:[35, 73, 138, 177, 179]˪�)�3˩ƱȢȲ*˩�	��´ɰȢ

Ȳ=ƌƀ�:Ʌƹ$� �%�
:˪0�˩ƱȢȲ$*˩MVPA%ż	!(ƫŭ'ʛ)˅

ʮ
ʎ38;�
˩LPA%MVPA)ßƗ=ʑƜČƒ(Ç
�ĉè$*˩LPA)1
ż	

!)˅ʮɸú%�#ſ¼�;�˪�)�%*˩LPA * MVPA �~(ĵƴ)ż	!ƫǴ(

Ś˖=Ý/�äɛŦ=ŭð�#�:˪´ɰȢȲ$*˩ʶŐ'ŗŐ) PA *˩ˡŗŐ) PA

(ǔ-#ťʶ�5ǖƀ�ɦ�=Ş5��˩mxWtgtR(ėŚ˖$�:%Ĉï�;#�

:[199]˪�)�3˩ˡˤƮ(��#*˩ťʶ�=Ş5�� LPA 
˩ˡˤɘ)ż	!�ˆ

(ƫË'ŗŐ$�:%ƄĮ�;�˪ 

� 0� Ʊ˩ȢȲ$* ǐ˩ɰŦ PA%ż	!%)˅ʮ*ʎ38;'� � ǐ˪ɰŦ PA%*˩

ǐɰŦ PA $�9˩ȁǢ~$*˩ȮÌŦ PA 5QqIxK5BD{HxK
ʌŘ�:˪

Dominic˧ 2015˨*ˡˤɘ 153ë=Ĳʚ(˩d@Y]`Rǐɰ%�;�Ď)ǐɰ%ż	!

%)˅ʮ=ǔʥ��Ʌƹ˩d@Y]`R$)1ƫŭ'ʛ)˅ʮ
ʎ38;�%Ĉï�#�

:[200]˪�)�3˩ǐɰ%ż	!)˅ʮ(��#*˩ŗŐ794ǐɰ(Ĳ�:ȕȓ
ʾɸ

$�:%ƄĮ�;�˪'�˩ƱȢȲ$*ǐɰŦ PA =ŗŐ$½˛��
˩d@Y]`Rǐ

ɰ$� ��í�)ÑÀ*ŻƇ�:�%
$��˩ȮÌ')�d@Y]`R')�ǐɰ)
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ȕȓ
Ǩê�˩ż	!%ǐɰŦ PA %)˅ʮŦ=Ó½(ǂʅ$�'� �äɛŦ
ɗ
8

;�˪ 

� �)7	( Ʊ˩ȢȲ$* ĵ˩ƴ)ż	!ȏǺ5ż	!ȑȏ(��: LPA˩̝ ǐɰŦ PA˩

˔ǐɰŦ LPA%)˅ʮ
ȣʎ$��
˩ż	!=ǃŶ�:úĜ˧First factor˳Ūɿȓ'

ǖƀ�˩Second factor˳íĥȓ'ɡŇʋ§˩Third factor˳ǢÆ)Ɖē˨(��#*˩&

)úĜ% PA (˅ʮ
�:)�ŻƇ�:�3˩�8':½Ƹ=ĦƘ��˪�)Ʌƹ˩�-

#)úĜ$ L˩PA˩̝ ǐɰŦ PA˩̝ ǐɰŦ LPA%)˄(ƫŭ'ȗ˅*ʎ38;'� �˪

��
 #˩ż	!=ǃŶ�:ǹĥ)úĜ% LPA˩˔ǐɰŦ PA˩˔ǐɰŦ LPA (˅ʮ

*Ǵ�˩ż	!ȏǺ)·ɥ(Ĳ� LPA˩˔ǐɰŦ PA˩˔ǐɰŦ LPA )ĊÇ
ėŚ˖$

�:�%
Ȥó�;�˪ 

� '�˩ƱȢȲ(*��!�)ˈȉ
�:˪*�3(˩ƱȢȲ*˩¸Ǖ˞5ùɽƷ(7:

XrP)ǀº(7 #Ĳʚɘ=Îː��ǳ$�:˪�	��ȢȲ(Ɉɉ�#ÜÇ�:ˡˤ

ɘ*˩ɡ½ɡʢ)°œ(ˡ�˅Ţ
�9˩°œ"�9(!�#ŭǍȓ$� �äɛŦ
ɗ


8;:˪�)�3˩ƱȢȲɅƹ=ʁʽ�:(*˩°œŐ)ˡ�Ĳʚɘ$� �äɛŦ(

!�#Çð�:ţɸ
�:˪ǋ(˩´ɰȢȲ$*ȇĖ(��: PA )bW{x)ʵ�
Ĉ

ï�;#�:�3[118]˩ȇŦ=Ĳʚ%��ĉè(*ȋ':Ʌƹ
Ş8;:äɛŦ
�:˪

��
 #˩ȇŦ=Ĳʚ%���Ŝ)ȢȲ
ƭ0;:˪  
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˲˪Ʌʕ 

� ȢȲʒ˚ 3 $*˩PA )ȯ˛˩ŗŐ%ż	!%)úƹ˅¨=ǂʅ�:�3˩2 ō˄)ɐ

ƕȢȲ=ĦƘ�� Ȣ˪Ȳʒ˚ 3-1$* ż˩	!ȏǺ% PA%)˅ʮ(!�# Ȣ˩Ȳʒ˚ 3-2

$*˩ż	!ȑȏ% PA%)˅ʮ=ǂʅ��˪ȢȲʒ˚ 3-1˩ȢȲʒ˚ 3-2(��# T˩PA


ď��%˩˔ǐɰŦ PA˩LPA˩˔ǐɰŦ LPA)ơ˄
˃��%˩SB˩PI)ơ˄
Ƞ

��%
˩2 ōŜ)ż	!ȏǺ)Ɓǆ%�� GDS-15-J ǳƒ˩2 ōŜ)ż	!ȑȏsRJ

)��(ėŚ˖$�:�%
Ȥó�;�˪��
 #˩�;8) PA 
˩āąĀ�ˡˤĖ

Ŧ)ż	!�ˆ(ƫË' PA)ȯ˛˩ŗŐ$�:%ɗ
8;�˪ 
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ȵ 5 ȴ� Ɍèʅʕ 

˫˪āąĀ�ˡˤĖŦ)ż	!�ˆ(ƫË'ʢ¡ǢÌ)ȯ˛%ŗŐ 

� ´ɰȢȲ(��#*˩TPA %ż	!%)˅ʮ*Ɯ8�$�:|Ɨ˩ż	!(˅ʮ�:

PA )ȯ˛5ŗŐ*�Ɯȣ$� �˪�)�3˩ƱȢȲ$*˩ż	!)ƫȏǽ
ˡ�ĖŦ

(ˈĥ�˩ż	!(˅ʮ�: PA )ȯ˛˩ŗŐ=Ɯ8�(�:�3˩ƔǼȢȲ˩ǈƕzɐ

ƕȢȲ=ĦƘ��˪ 

� ƔǼȢȲ)Ʌƹ$*˩PA )ǫĥƗǟ˧�ɿȓǫĥzħɿȓǫĥ˨)ʵ�(7 # PA

)ŗŐ%ż	!%)˅ʮ(ȋ':ɹʁ
Ȥ�;�˪ħɿȓǫĥ(ˈĥ��ĉè$*˩LPA

%ż	!(*ƫŭ'ʛ)˅ʮ
Ĉï�; M˩VPA%ż	!(*˅ʮ'�%Ĉï�;:±ì


� �˪|Ɨ˩PA )ȯ˛$*˩ȁǢǢÌ%ż	!%)˅ʮ=ǂʅ��ȢȲ* 4 Ɏ%ĸ

'�˩ȁǢǢÌ=ħɿȓƗǟ$ǫĥ��ȢȲ*Ǵ� �˪0�˩īŒº PA %ż	!%)

˅ʮ(|ɣ��ɹʁ*Ş8;'� �˪ 

� ǈƕȢȲ%ɐƕȢȲ$*˩ˡ�˔ǐɰŦ PA˩LPA˩˔ǐɰŦ LPA
˩2ōŜ)ż	!

ȏǺ)��5˩˔ż	!%ƫŭ(˅ʮ�#�9˩�;8) PA =ĊÇ��:�%$˩ĵƴ

)ż	!ȏǺ)��5˩ż	!ȑȏ
ż
8;:äɛŦ
Ȥó�;�˪'�$4˩PA )

ȯ˛%ŗŐ=Ƀ1è<��˔ǐɰŦ LPA %ż	!%)˅ʮ*˩ƱȢȲ(7 #¾3#Ĉ

ï�;�Ʌƹ$�9˩ˡˤƮ)ż	!�ˆƌƈ(Ɩ�'ƗìŦ=Ç
�%ɗ
8;:˪�

Ŝ˩ƱɅƹ=ƌƈ)ĉ$Ǣȃ�:(*˩˔ǐɰŦ LPA 
ƚŋȁǢ(��#˩&)7	'

ǢÌ$�:�=ƄĮ�:ţɸ
�:˪ 

� ƱȢȲ$ȃ�� 3ʣÇʬŐʄ Active style Pro$*˩ʮɉǐɰ=�<'�ȳ�$)ǢÌ


˔ǐɰŦ PA%�#¿À�;:[201] A˪ctive style Pro)¿ÀɛÆ=ǂʊ��ȢȲ$*˩

�ʬǐɰ˩ʫŋǐɰ˩ƩĐǐɰ˩QqIxK˩ˋǒƛˇ˔ǐɰŦ PA %�#¿À�;˩Ƃ

ˉǊ$)Ƃˉ˩ǡǯ˩˜øǡ�
˔ǐɰŦ PA%�#¿À�;#�:[143]˪�)�3˩˔
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ǐɰŦ LPA%*˩~ʇ)7	'ǢÌ=î>� LPA%ɗ
:�%
$�:˪0�˩˔ǐɰ

Ŧ LPA=�ƍʃǷʢ¡ǢÌ)mYZ˧METs˨ɳ	˧ ��˩METsɳ˨[144](ǵ8�è<

�:%˩˧ ȳ�$ɰ	˨¡Ƌ˩ʡðǢÌ˩TtdL?˩īŒºǢÌ
ʌŘ��˧ü 15˨˪ �

��˩Ħˌ(Ĳʚɘ
˩˧ ȳ�$ɰ	˨¡Ƌ˩TtdL?˩īŒºǢÌ˩ʡðǢÌ)	�˩

&)ǢÌ=ĦƘ�#��)�*�Ɯ$�:˪|Ɨ˩Ĳʚɘ(��:˔ǐɰŦ LPA )Źȃ

ơ˄*˩èʄ 348½/ƚ˧ȢȲʒ˚ 2˨˩ èʄ 346½/ƚ˧ȢȲʒ˚ 3-1˨˩ èʄ 352½/ƚ˧Ȣ

Ȳʒ˚ 3-2 $˨�9 S˩B=ˉ�� TPA(Ù3:Åè* 7˩6.8˦˧ ȢȲʒ˚ 2˨˩ 76.5˦˧ Ȣ

Ȳʒ˚ 3-1˨˩ 76.2˦˧ȢȲʒ˚ 3-2˨%˃ơ˄$� �˪0�˩�)˔ǐɰŦ LPA)Åè

˧76.2˦�76.8˦˨*˩´ɰȢȲ$Ȥ�;�ƚƱ�ˡˤĖŦ)īŒº PAÅè) 70.3˦%

˛��#��[161]˪�)�3˩˔ǐɰŦ LPA *˩Ì£ȓ'ǹŠ5Źȃơ˄)˃��8Ƅ

Į�:%˩˧ȳ�$ɰ	 ¡˨Ƌ ʡ˩ð T˩tdL?=�Ţ(ĦƘ�;#��%ɗ
:794˩

ȁǢ(ţɸ%':ʓȀzʼɞ˩Ƃˉ˩ǡǯ%� �īŒº PA $ǃŶ�;#��%ɗ
8

;:˪��!�)´ɰȢȲ$*˩ˡˤĖŦ*īŒº PA =ɡ½)śÅ%�#ʎʗ�#�:

�%
Ĉï�;#�:[202, 203]˪0�˩īŒº PA=î2ȁȂȓśÅ,)˅�*˩ˡˤɘ

)ŢȀȓŎȩ%˅ʮ�:�%
ƁƊ�;#�:[204, 205]˪��
 #˩ƱȢȲ*˩īŒ

º PA ,)˅�=Ċ5��%˩4��*ǩ8�'��%
˩āą(Ā��:ƚƱ�ˡˤĖ

Ŧ)ż	!�ˆ(ƫË$�:äɛŦ(!�#˩ʺ½ȓ($*�:
ħɿȓ(Ȥ��%
$

��%ɗ
:˪ 
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ü 10˪āąĀ�ˡˤĖŦ)ż	!�ˆ(ƫË'ʢ¡ǢÌ)ȯ˛%ŗŐ  

�ƍʃǷ ʢ¡ǢÌ)mYZ˧MET˷˨ɳ	=Üɗ(£Ŷ[144]  

o�|�1�
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o>7��� 
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����MN���tw�!sz��J

Non-locomo(ve	MVPA	 Locomo(ve	MVPA	

Locomo(ve	LPA	
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ˬ˪ʢ¡ǢÌGA^rAx%)˅ʮ 

� ŷ
þ=*�3˩ǌȽçþ$*˩ʢ¡)°œɊƀzĊʰ(ƫË' PA )Ƅĕ­
˩GA

^rAx%�#ȑɳ�;#�:˪?msFRj{ZÒĠ�$*˩Ŷ�(��#˩ʯ( 150

½)Moderate intensity PA˧ MPA˨˩4��*ʯ( 75½) Vigorous intensity PA˧ VPA˨

)ǢÌ
Ƅĕ�;#�:[206] m˪xWtgtR)ɊƀzĊʰ(ì��AIsR)GA^r

Ax$*˩Ŷ�(��#˩./Ǔƚ)Ʃ�$4 30½)MVPA,)ŝ�
Ƅĕ�;#�:

[207]˪���˩�;8)GA^rAx$*˩ˡˤƮ)mxWtgtR(ƫË'Ƅĕ­*Ȥ

�;#�'�˪ƱȢȲ)Ʌƹ�8*˩ˡˤɘ(��:ż	!)�ˆ(ƫË' PA )ŗŐ%

�#˩LPA)ʾɸŦ
Ȥó�;�˪0�˩Ʃʪ$*˩mxWtgtR(ƫË' PA)ɸɁ

%�#˩ťʶ�)ʾɸŦ
ƁƊ�;#�:[198]˪�8(˩��!�)´ɰȢȲ$*˩ˡˤ

Ʈ)ż	!%MVPA%)˅ʮ
íĥ�;#�:[35, 73, 138, 179]˪!09˩ˡˤɘ$*˩

ʢ¡Ǌɛ)Ɋƀzì~˩ȁǢɕŲȎ)�ˆ( MVPA *ƫË$�:
˩ż	!�ˆ=î3

�mxWtgtR)Ɋƀzì~(Ĳ�#*˩LPA4ƫË$�:äɛŦ
ˡ�˪���'


8˩�;0$( LPA %ż	!%)˅ʮ=ǂʅ��ȢȲ)ĐÕ*ǈƕȢȲ$�9˩ɐƕȢ

Ȳ*ƱȢȲ% Ku8˧2018˨)1$� �˪�)�3˩ďāą(��:ɐƕȢȲ)ĦƘ(

7:GA^rAx,àƞäɛ'Cc\xR)ǃȺ
Ǚ38;�˪ 

� |Ɨ$˩ŷ
þ(��: PA GA^rAx$*˩65 Ǒ�~)Ƅĕ­=�ŗŐ=õ<�˩

10METszơ/ʯ)ĦƘ	%�#˩LPA =î3�ǢÌ)ĦƘ=Ƅĕ�#�:[117]˪ŷ
þ

)GA^rAx*˩�(ʢ¡Ǌɛ)Ɋƀzì~˩ȁǢɕŲȎ�ˆ=ŭü�#£Ŷ�;#�

:
˩�;%êơ(˩ˡˤɘ(��#*˩ż	!=î3�mxWtgtR)ɊƀzĊʰ(

4ƫȃ$�:äɛŦ
ɗ
8;�˪ 
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˭˪ʢ¡ǢÌ
ż	!ȏǺ=ʤǩ��:mF_Sl 

� ǿĀ˩PA
ż	!=ʤǩ�:mF_Sl*Ɯȣ%' #�'�
[3˩12]˩ȁÏĠȓ˩

0�*ȁȀĠȓ'�ʑ%�#˩PA (7:ɜºȨɄ�ʴǸʟ˩ɜɯǣ˩ɻŏ�ʺ-�Ą¡-

ÄɝʣǊɛ)ČÏ
Ĉï�;#�:[99, 208]˪Ʃʪ$*˩ż	!%űŦǲȏ%)˅ʮ
ǂ

ʅ�;˩Ãì�Mi{]%Ĳʚ%��PR[k[@YJzucp{7 #˩h{RrAx

)ǲȏk{F{˧CRP˨­%�)Ŝ)ż	!(ƫŭ'ǎ)˅ʮ
Ĉï�;#�:[209]˪�

	��˅ʮ*˩ˡˤɘ˧60Ǒ�~˨(ˈĥ��ĉè$4ĵƴ)ż	!%)˅ʮ
ʎ38;

#�:[210, 211]˪PA(7:·ʢŦǲȏ(Ĳ�:Ëƹ*Ɯ8�$�:�3[212, 213]˪PA

(7:ż	!,)Ëƹ*˩űŦǲȏ)ƍ÷=���mF_Sl=Ŭĥ�:�%
$�:˪ 

� |Ɨ˩PA )ĦƘ(7:ɡŇËÆŮ)ì~˩ɰÌ)ǢŦÏ
ż	!(ėŚ˖=�
:%

� �ŢȀĠȓ'Ëƹ
 P˩A)Ëƹ=ʑƜ�:mF_Sl%�#ʑƜ�;#�:[99, 214, 

215] Ʊ˪ȢȲ$* ī˩Œº PA=àƞ�:%ƄĮ�;:˔ǐɰŦ LPA%ż	!%)˅ʮ


ʎ38;�
˩��!�)´ɰȢȲ$*˩ˡˤĖŦ*īŒº PA =ɡ½)śÅ%�#ʎʗ

�#�:�%
Ĉï�;#�:[202, 203] 0˪� ī˩Œº PA=î2ȁȂȓśÅ,)˅�*˩

ˡˤɘ)ŢȀȓŎȩ%˅ʮ�:�%
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