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[FE] B# a0 sh SIAREER 2 B (A S0, Dy prE TR w5 D masigft 2%, A%k L. 5
RS Kb B 4 BT R B R AR T I 8 102 BT AM4E IR E 7~ 18 % L m T A4 1 1 3k
SEVEM RS AN E O FIAMAR 522 ( CES-D) X 5 A AE HEA 714 1 3 sh 2 AR i ARIE R P4, R I 2 R % Logistic 1711943 Hr
X AR S E S S AR IR AR S e A T AT . R B AR T SR B AR 1 G 3 (MVPA ) 3hFR EL B 37.0% , AR AE
REE N 25.6% , 4322 B MERIJE , MVPA IA AR 4 AR EE PR A R I T MVPA RilARdl (X =7.62~34.54, P (<
0.05) . HVAREE TR B = 5 75 A 4F HAG IR R 175 3 (LPA) B[] K | 25 o B A 1 3E 20 ( VPA ) B 1) 1 4 2, TR e R A
EBARR TR DA MVPA IS AN R ARAE R FE & 75 /D4 B LPA VPA; B4 LPA, Zc 2 LPA VPA; ¥ E
LPA VPA, = P A LPA W% R 115 3 (MPA ) \MVPA 22 55 96 Ge i1 24 32 L (H {H 4535 R 46.48,10.31,18.06,25.02,
29.54,30.25,19.80,22.20,9.54,8.62, P {14 <0.05) , ZH &K Logistic 181 V323 Hr45 H R, P9 &2 MVPA J2 75 k%5 5 AR AE
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ek LA e

[E$ER]  BFE D AR ; B 8T F A 4E

[FEHES] 680449 B844.2 R 179 [XEkFRIZFE] A [XELHS] 1000-9817(2023)05-0672-06

Correlation between physical activity and depressive symptoms in adolescents/ WU Haitan", GAN Minlei, YIN Xiaojian, WU
Huipan, SHEN Jinbo, MA Yuanyuan, LI Jiawei, LI Yong, WANG Jinxian, LIU Yuan." School of Physical Education, Shanghai
Normal University, Shanghai(200234), China

[Abstract] Objective To analyze the correlation between physical activity and depressive symptoms in adolescents, so as to
provide a reference for the early prevention of depression among adolescents. Methods Using a random cluster sampling method,
8 102 adolescents from Shanghai, Urumqi, Changsha and Kunming were investigated via the Physical Activity Assessment Question-
naire of Chinese Children and Adolescents aged 7 to 18 and the Center for Epidemiologic Studies Depression Scale ( CES—D) for
physical activity and depressive symptoms. Multivariate Logistic regression analysis was used to analyze the correlation between
physical activity and depressive symptoms in adolescents. Results The proportion of adolescents who met moderate to vigorous
physical activity (MVPA) standard was 37.0%, and the detection rate of depressive symptoms was 25.6%. The detection rate of de-
pressive symptomsin compliant with MVPA standard group was significantly lower than that in non-compliant group among different
age and gender(X” =7.62-34.54, P<0.05). Adolescents with severe depressive symptoms had high light-intensity physical activity
(LPA) duration and low vigorous-intensity physical activity( VPA) duration, while adolescents with mild depressive symptoms or a-
symptomatic adolescents had higher MVPA duration. There were differences in LPA and VPA among adolescents with different lev-
els of depressive symptoms in the overall sample, and the differences were still significant among girls, middle school and statisti-
cally significant differences in LPA, moderate-intensity physical activity( MPA), MVPA were also found among the high school sub-
group. However, differences only in LPA were observed among boys with different levels of depression( H=46.48, 10.31, 25.02,
29.54, 30.25, 19.80, 22.20, 9.54, 8.62, 18.06, P<0.05). Multivariate Logistic regression model showed that gender and duration
of MVPA were significantly related to risk of depressive symptoms( OR=1.56, 1.42, P<0.05). Conclusion Physical activity a-
mong adolescents is significantly related to depressive symptoms. MVPA may be an effective measure to reduce the degree of depres-
sive symptoms.To improve the physical health and prevent depression among adolescents, it is important to choose appropriate phys-
ical activity types and effectively increase the duration of MVPA.
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FBERAL 233 B T DUHE RS MR 2 B 4, AR AE
DREAT B0 1 B B 1, AT 3 30T A A A R 32 B
3, BATFELIERIEAL ARG R F MR T,
PIARRE AR AT 75 DA (1 2 ] RN A 36 77 A2 ™ S 52 1]
FREAEAE T K 38 I 8 A A PR AE A s U TR
g A AR IR BKG: H R R 28,49 | & /b 4 1 I
() EE R B R [A)  Z — 4K 7 1% 31 ( physical activi-
ty, PA) 8 BB #E LI 4 7 A 19 75 25 0 FE g 1 A9 AT 4]
BREE, o BRI BT LA AR R Bk
HRAFOHRRA < AdE D 20307 BRI AR E ) PR
SR AR RTESEAL T 202 5 60 min K
T3, TR A R i A 35 O K (R o R A
R, IR E L DA AR B A S A e A AR
TR LA A 29.9% 1 JLTE T A 4E A A
FITE S HEAERRE S | T ELAE BEAFE I B35 A A A4
BRI R 2 HR G sk Pkt 2 FRE i
AP ofe 2 2 X /D AR AR RE R 0 AT O L B2 R 2R
Bl SRS A TR Y, O A BB 2 B UE SEAR 2 sl hHi
HEREIR (35 7 B BURAE ™ AW 5858 3 4017 75
AR T 735 Bl 5 AR IR AR DG | A i E P B
AR AL S

1 XWHREFZE

1.1 % F 2021 4 9—12 A7 LT B8 AT
o Kb R 4 I AT R S A, A AN [
PR AR NEOREOH [R] J5E 00, 76 2% 3ol iy 2 el 14 Fr
g SRS AT h 27 2 AR G A 192 N TREL, LA
PR AR T B 2 A AT, IR R TR & 8 311
Oy M RIA LR 8 102 £, AR PILA 97.5% , Hirh
B4 060 £ (50.1%) , e 4 042 4(49.9% ) 5 ¥
123 988 £4(49.2%) , mith AL 4 114 £4(50.8% ) . 4F %
H12~17 %, AWGEIHA TR R4 AN S
OB ATV [R5 I 3R A AR AR 0 R A RS2 5
1S BRZ By I (HEHES . HR319-2021)

1.2 7.

1.2.1 #hAEHEAE RHACHE7~18 ¥ JLERF D
SRR TG SKT PR A1) 1) %t 35 /0 47 AT 1355 2
JHAT N A PATIH (27 ANTTH+3 A~ HIEWH) |
SRJE I IE] R AT Bl = 0 3 OB R U 24 I
1, B HCHE 45 3 H 3 B X R PA 30 H Y58 BE
RS o BRI B | v B R R i BE I H A4 B B
() B A #H 0 5 BE ) PA B[], DAARSE 24 3 (metabolic
equivalent of energy , MET) 1 Jy 1% ol 5 & B i By, H:
H1 1.5 METs</K 1175 8l1<3 METs & SN ARER IR 775
7)) (light-intensity physical activity, LPA),3 METs < {4
18 <6 METs & S0 H 5% JE K 7136 851 ( moderate-
intensity physical activity, MPA) /& J1153)>6 METs &

Sy vy 5 BEAR 7 31 ( vigorous-intensity physical activi-
ty, VPA) ' [) 35 T o 15 3 B 44 7 3 B ( moderate
to vigorous physical activity, MVPA ) FlLEAK 71530 (total
physical activity, TPA) [] Cronbach o %843 514 0.70
F0.72( P {E¥#1<0.01) iz A& N — 20 R 4T, 4549
R R MRS 2 Yl MVPA 1 TPA fAHSE R
B 0.74 F10.78 (P {H19<0.01) , %014 1Y H
R BERT, )36 5 g BE T Al MVPA 94 56 R 4L
90.69(P<0.01) , ik i [R] 4 B &L BE R4, MVPA L
60 min/d H4F 5, <60 min/d S MVPA Aikbrt
1.2.2  #pARzE R = A& i o o AR 5 %
(Center for Epidemiologic Studies Depression Scale , CES
-D) "G E AR AR IR AR B BRI I AR
FEAMARIE 26 AN PR e R ARMASE IR FRAR I &5, S A 4
20 MFESAH, BNABER 4 MEEFER(0=PTF
1d,1=1~2d,2=3~4d,3=5~7d),33+ 60 43, 0~
16 53 B TCAMAER (<16 4 @ FRAL) , 17 ~22 43 Ry Al fig
FELEINAR 23 ~ 27 43 AR AT BEAEAE ST AR, 28 ~ 60 43K
FEEINER (> 16 4 AAAERAER L) ™, M4 Cron-
bach a Z%UCN0.88 15 UL LS,

1.3 Fe#dl ARURIEELH LS EIE A
S B ANAI 5 A 21, 4 Ry AN [m] 8 28 531 ) Fsf s A g
ANB U ERCHE N BT R A, TR AT, SR FHAR A 4
il d 4 i 2 A B R A 1 B SOREER R
K2 9 5 U5 4, 1046 43 & O 25 ik,
SR o AR PO 2 A A (1 ) P R A N B S —
[71) 5 IR st ARG 2 1) 265 1) JEL 55156 00, %o L ke S 1 2%
HER 22 EG T Rmb b &, DR B B E A
B

1.4 %3k R SPSS 24.0 o3 B itk
ARG BT, 43 278 i R IR R E AT R iR, R
X* KB AT /DA MVPA KRR O -5 TR AE IR AG: H
R AR B S th TR s B AR A I
B R M(Pys, Pog) 53R A [RIMARSE IR AR B 1
PA ZH A 2% 5% H Kruskal-Wallis H #5635 4R 1K Ty
15 3 SRR B9 AH M 73 A R I Z2 I R Logistic 11
5307, K g K HER = 0.05,

2 R

2.1 REVER K FE MVPA 2 5 A4 F V47 AR
KAk Fpkd R 1A, A MVPA SMRIEFR
A 37.0% (2997 %) , BAIKIRH(42.8%,1 737 44)
KF L& (31.2%,1 260 £ ), ¥ H A4 (41.7%, 1 664
ZYRT R (32.4%,1 333 4) . IWAREEAR B
N 25.6%(2 073 £4) , Horh MVPA R IEbR & IARAE
RAG I F(28.5%) KT MVPA iAFRIN4: (20.6%) ,
%A (30.1%,1 218 ) K TH A (21.1%,855 %) , i
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A (28.1%,1 155 44) R TF#HIH A= (23.0%,918 44) .,
W1, B SR B A A R R B T 2 AR (X
{H3 514 54.62,35.40,87.60, P {617<0.05) ; #)H 5 |
2 A AR P ARIE RS H T v P AR (X {E 4y

1 ORFEMERISAB MVPA 2 EEVRE DI RAS H R K

Table 1 Comparison of the detection rate of depressive symptoms among adolescents meeting or not meeting the MVPA standard

%4 20.73,8.92,27.19, P {f#1<0.05) , Zr2FBL 5]
J&i , MVPA SEARL I ERFEIRAS Hh R BIEF AR B R AL (P
{E1<0.05) .

by sex and academic period

P MVPA & wyrh i ot

’ wikbr  AHL BHAB x* PH AM R AE x| PE AK B K x*E PIE

5 = 962 146(15.2) 10.68 <0.01 775 156(20.1) 9.81 <0.01 1737  302(17.4) 24.63  <0.01
%1033 215(20.8) 1290 338(26.2) 2323 553(23.8)

e P 702 160(22.8) 1431 <0.01 558 154(27.6) 7.62  <0.01 1260  314(24.9) 23.63  <0.01
/1291 397(30.8) 1491 507(34.0) 2782 904(32.5)

&t 2 1664 306(18.4) 3454 <0.01 1333 310(23.3)  22.68 <0.01 2997  616(20.6) 63.27 <0.01
2324 612(26.3) 2781 845(30.4) 5105 1457(28.5)

O RN IR %

2.2 FEIPARIEREE T Y SFOIK A FI KK

ANTEHARAE R AR B 75 A0 AF 1 1R 706 st & Lt g, Bk

LPA VPA, B4 LPA, &4 LPA VPA ZR¥H G 12F

B WA LPA VPA, = 14 LPA MPA MVPA, #]
2 RREIVAREERFRRE 5 AL R 135 BT LA [ M( Pyg, Prg) ymin/JH ]

Table 2 Comparison of physical activity duration of male students with different depressive symptoms[ M( P,s,P,;) ,min/week |

A LPAVPA, & B4 LPA, W1 & A= LPA
VPA, B4 LPA VPA 233 H Giit¢ 78 X (P (H
¥1<0.05), WL 2~4,

324 EIEISHEE N NEL SHE LPA MPA VPA MVPA
Eksl Ta 1 634 205(100,435) 270( 122,535) 85(3,250) 425(215,810)
Tl g 173 190( 60,417) 280(120,490) 95(21,240) 418(242,768)
R RE 76 180(53,380) 287(100,619) 155(17,362) 456(203,954)
JEH 112 110(30,360) 310(122,655) 114(22,301) 458(227,1 131)

H1H 16.71 0.98 8.30 2.38

P1i <0.01 0.81 0.04 0.50
foh T 1571 240(100,520) 210(100,390) 90(0,210) 340(180,600)
] g 222 250(100,520) 233(120,478) 78(0,240) 356(180,693)
BT aE 121 310(100,540) 230(110,443) 80(5,234) 344(180,660)
JH 151 170( 100,400) 180(92,371) 50(0,156) 285(140,600)

H Al 9.42 5.32 5.02 5.16

Pl 0.02 0.15 0.17 0.16
ait I 3205 220( 100,480) 240(110,460) 85(0,230) 380(197,711)
Tl HE 395 225(100,476) 255(120,478) 80(16,240) 382(200,755)
RAT g 197 230(100,500) 240(110,555) 100(13,270) 380(190,780)
JH 263 140(60,380) 220(100,513) 77(5,215) 346(151,755)

HA1H 18.06 1.25 2.83 1.58

P1E <0.01 0.74 0.42 0.66

T3 AFEHIEBAE IR AR BE L A AT 13 SIS HE L [ M(Pys , Prg ) ,min/ ] ]

Table 3 Comparison of physical activity duration of female students with different depressive symptoms[ M( P,s,P,s) ,min/week ]

EB UK IPh2IN AN et LPA MPA VPA MVPA
FIEE TG 1 436 190(100,400) 226(114,434) 50(0,130) 325(165,573)
"l fig 220 155(100,368) 221(100,429) 60(5,170) 337(176,590)
Rl 126 181(90,420) 184(80,464) 69(20,155) 362(143,600)
e 211 145(50,300) 256(115,470) 100(20,240) 402(200,645)

H1H 11.77 3.62 25.00 6.82

Pl 0.01 0.31 <0.01 0.08
Lk " 1388 210(100,450) 171(90,343) 50(0,120) 250(140,480)
CiNis 296 205(100,487) 173(84,332) 60(0,140) 270(140,484)
BW]fE 157 140( 10,400) 240(100,460) 70(20,150) 350(150,602)
fi iy 208 140(33,410) 158(72,316) 60(0,135) 250(123,491)

HA1H 17.54 6.23 10.64 6.24

P1E <0.01 0.10 0.01 0.10
&it oG 2 824 200( 100,420) 198(100,399) 50(0,120) 285(150,530)
I 516 174(100,410) 200(90,400) 60(0,150) 290(155,511)
R HE 283 160(60,404) 207(90,460) 70(20,150) 350(150,601)
Py 419 140(35,370) 200(91,405) 75(15,180) 325(155,584)

HAH 25.02 0.76 29.54 4.10

P i <0.01 0.86 <0.01 0.25
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R4 AFEHARREIRFLEE T D AR T SIS LUAL [ M (Pog , Pos) ,min/JH ]

Table 4 Comparison of physical activity duration of adolescents with different depressive symptoms[ M( P, P;5) ,min/week ]

FE PIABIE R AE GitHA LPA MPA VPA MVPA
wIHh I 3070 200( 100,420) 250(120,485) 60(0,200) 370(185,710)
g 393 170(85,380) 240(114,450) 70(15,210) 373(195,663)
BT HE 202 180( 80,400) 215(80,485) 90(20,255) 398(160,705)
JHE 323 130(30,330) 260( 120,510) 100(20,265) 420(215,770)
H1H 30.25 3.54 19.80 3.21
Pl <0.01 0.32 <0.01 0.36
[SLE ¥ 2959 220(100,500) 190(92,370) 60(0,165) 293(155,548)
nl g 518 225(100,500) 200( 100,400) 60(0,160) 290150,560)
R HE 278 200(90,460) 231(105,460) 80(15,180) 344(171,640)
JH 359 150(60,410) 160( 80,340) 60(0,145) 265(130,540)
HAH 22.20 9.54 4.00 8.62
Pl <0.01 0.02 0.26 0.04
ait ¥ 6 029 205(100,445) 220( 105,430) 60(0,180) 330(170,620)
] e 911 200(100,430) 220(100,416) 63(5,185) 329(167,612)
R HE 480 184(90,438) 227(100,467) 80(20,200) 360(165,650)
JEE 682 140(50,380) 210(95,450) 75(10,200) 330( 155,640)
H1Y 46.48 1.52 10.31 1.06
Pii <0.01 0.68 0.02 0.79

23 HIYEKRAFEDSAERGALSH DEH
AR R EA MR O S = (E=0,A=1) ,IKF D
SEPE AR MVPA IAPRIEUE N H A BT Z R
Logistic FIHAHT, 455 BIR , A PIARRETRAS: ) )2
B A 1.56 %5 (OR=1.56,95%CI=1.41~1.73) ,MV-
PA RIEFRE DAERIIARAE AR A 1 #8J2 MVPA 3505 F
/DAERY 1.42 1% (OR=1.42,95%CI=1.28 ~1.59) (P {&
$5<0.05) .

3 itig

AWFE T DA MVPA BURIERR R 37.0% , & T
2016 4F Chen 2 HFFEH1 9 29.9% , (HAK T 2018 4ERk
PR A0 RS TR Y 46.22% | 5 A BIFSE T R TR A X 42
K12~ 17 % WY AR Be i D AR O, 20 A A
B, BRI R 3R, HE A TS sh it 3G hn, 5 2L
AR T35 Bl 7K -3 30 1 Bl 25 A1 5 1 185 KT B 1
BT ESEIR K B, T /D AR MVPA SR bS5 A 1R
T, SULAT 2T 45 0 —300 SR TR
Wi 7 D AR 76 sh AR S AR 06 O =X, L S A AR
WK T3 75 B 5 P 3 VAR G, 55 LR AR DT T 3K P &
T,

ARG RGN T DA MARE RAS 1 3 B AR R
25.6%,45 2019 4R B AR W IT 45 L (27.26% ) #
I T 2015 AE4ER 119 2017 4E H A& 229%2Y &
2017 4F3EE 12.6% " R W H A 4E Y ARIE RS
WRRR SR, NS R AR G, AR5 E A AR
ABIEARAG R LA T B A b AR s TR AR v
2SR RE R LA TE T BN 2 b A ST 4552
AR 25 5y IR, T AR A B R A
PP SR, A TR SR AR T Bl R AR ARAE R B
M A ) 22 5 L, A AN R A, Goldfield
VB R B, 5 R IR TG 3 3 TR K Y
REEARR, i A fea e B P A ) 3% 3 5 AR A DG o Bt 12

B, H Joiner %5 ST AP & IR, = 9 B (444 73 B
554 A AARRE R 980 A G (B 5 55 AR AR RE IR SC Ik
TGt 2E 8 AR 22 F AT e 5 1 A ARl A AR IR K
W Am B, Sl IR IR R BE R AL IR A
FHY AR ITEWIME R T AT O, INZ AE /N2 p)rhaE
BN D AR BAR TG 25 1 2 000 3 B0 v 2 BOM AR IE
ARFERBE A ) /0 A AR AG: R 5 AR 5%
DA MVPA IXARE SR &, MVPA RiA TR AR
ABIEIRAG R T MVPA ikbp, FRUGIESE T /D4
I3 g e = 5 AR A5 I8 A E R K R % D) A
P BRIRTE DA b SR R T Bl e A AR
S PRASE HH 3 0 i) R 2R (H AR DG AR T3 B0 B s
Jits FA) ) R AT 7 B ) AT 22 S S

RRHR BE A 7 1 3l e # A AT A B B AN A 25
IR BT ) JRURSE | 38 1T R S SO AR E R AR EE A
AT Sl R R R R AR IR A R IR
FERE Y RS R A sh S B
VA e AR 2 [B1 A7 A e ; & IEAR A5 R R 4G
BHAAR S IEG S SMARRE IR AR LMk e R AR 135 )
S BEINANAIAE () £ XU , 358 N3 24 ()44 1 3% sh A
FREEA AR IR B9 B 7 ; Teychenne 2 A 53 & B
H AR I A T T Bl S5 AR AE 2 FUAH OC . Norris 850
WFFE At % B0, w8 5 B AR T % ey /b L 7 /D AR
ABFIALFE NS 45 R BB e, 7R I ABAE 142 8l T 1
WEFE T, SR B A S8 Sl 25 A B B YINZ5 DA B A5
DRV L B — B A i B A 4RI sh RACR B 4, AL
AT RESE e o B R 0736 20 ] D dlcss AR i s R Al
AL AGE B = Pl 28 R - i 7KF, AT 1
P20 T SR M IF RS A 2203 b R B VIR, IR P R
P S AR AR 7 T80T 0 20 2 5 340 L Ah A
ARWFFEZH R Logistic [FIHAMTES BN, & ARG
rh R B AR ) Bl R A bR 5 AR IR A R 5 E
FASG 3 — 25 v iy R B A 07 35 3 AT e 2 B AR AT
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