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Abstract

This study examined the relationship between depressive symptoms and physical exercise. A cross-
sectional study was performed in Ibaraki, Japan. Subjects were 3,011 students of 7 public junior high
schools. The response rate was 96.6% (2,908 students). A self-administered questionnaire was used
to collect data on depressive symptoms, physical exercise (type, frequency and duration), sex, grade,
eating breakfast, sleeping, cigarette smoking, alcohol drinking, and work at home and/or cram school.
Depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale.

Our findings support the protective effects of physical exercise on depressive symptoms for junior

high school students.
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Table 1. Distribution of subjects according to physical exercise experience

Gender Current physical exercise Total
/Grade Regularly Never Quit
Male
7th 452(84.5%) 10(1.9%)  73(13.6%) 535(100.0%)
8th 444(82.4%) 16(3.0%)  79(14.7%) 539(100.0%)
9th 328(79.0%) 22(53%)  65(15.7%) 415(100.0%)
Total 1224(82.2%) 48(3.2%) 217(14.6%)  1489(100.0%)
Female
7th 339(69.9%) 10(2.1%) 136(28.0%) 485(100.0%)
8th 344(65.2%) 21(4.0%) 163(30.9%) 528(100.0%)
9th 216(53.5%) 19(4.7%) 169(41.8%) 404(100.0%)
Total 899(63.4%) 50(3.5%) 468(33.0%)  1417(100.0%)

TOTAL 2123(73.0%) 98(3.4%) 685(23.6%) 2906(100.0%)
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Table 2. Means and SDs of the CES-D scores by the characteristics

Variables N Mean SD . Tukey’s .
multiple comparison
Gender Male 1485 14.5 7.1 *
Female 1417 16.6 8.5
Grade 7th? 1020 14.2 7.5 <b, ¢
8th® 1067 16.4 8.1 >a
9th ¢ 817 16.0 7.9 >a
Hours of sleep <6 141 20.4 11.5 >b, ¢, d
6-7<® 394 17.3 8.8 <a,>c
7-9 ¢ 1947 14.6 73 <a,c
>9 ¢ 75 16.9 8.8 <a
Breakfast 0/week * 187 18.9 9.1 <d
1-2/week ° 92 16.9 8.4
3-5/week ¢ 210 17.6 7.8 <d
Almost every day ¢ 2407 15.0 7.7 >a, ¢
Cigarette smoking Yes 309 18.5 8.4 *
No 2589 15.1 7.8
Alcohol drinking Yes 1607 16.5 8.2 *
No 1293 14.2 7.4
Work at home and/or ~ Never * 447 17.5 8.3 >c,d, e
cram school Quit b 151 17.3 8.2 >c,d, e
per week 1-<6° 1148 15.2 7.8 <a,b
6-<12¢ 824 14.7 7.7 <a,b
12-° 223 14.7 7.7 <a,b
Current Never * 682 16.7 8.6 >b
physical exercise Regularly ° 2124 15.1 7.7 <a
Quit ¢ 98 16.8 7.8
Frequency of exercise ~ Never* 682 16.7 8.6 >d, e
Once/week ° 85 16.7 94
2-3 times/week © 150 14.8 72
4-5 times/week ¢ 767 15.0 7.4 <a
6-7 times/week © 1108 15.0 7.8 <a
Hours of exercise Never * 682 16.7 8.6 >c,d, e
per day Less than 2 hours 90 16.5 9.2
2-<3°¢ 1085 15.0 7.6 <a
3-<4¢ 716 15.0 7.5 <a
4 hours or more 214 14.5 7.8 <a
Hours of exercise Never * 682 16.7 8.6 >c,d, e
per week Less than 6 hours ® 174 15.8 8.4
6-<12°¢ 523 14.8 7.6 <a
12-<18¢ 822 15.1 7.5 <a
18 hours or more © 581 15.0 7.7 <a

* T-test was conducted for gender difference.
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Table 3. Adjusted Means and SDs of the CES-D scores with ANCOVA

Bonferroni’s

Physical exercise N Mean SD . .
multiple comparison
Current Never * 639 16.7 8.8 >b
physical exercise Regularly ® 2036 15.1 7.7 <a,c
Quit © 91 17.0 8.1 >b
Frequency of exercise ~ Never * 639 16.7 8.8 >d, e
Once/week ” 81 163 9.3
2-3 times/week ° 139 15.0 7.1
4-5 times/week ¢ 736 150 74 <a
6-7 times/week ° 1066 15.0 7.8 <a
Hours of exercise Never * 639 16.7 8.8 >c,d, e
per day Less than 2 hours ° 83 16.4 9.1
2-<3°¢ 1043 15.0 7.6 <a
3-<44 691 150 75 <a
4 hours or more® 203 14.6 8.0 <a
Hours of exercise Never * 639 16.7 8.8 >c,d, e
per week Less than 6 hours ® 161 15.8 8.3
6-<12° 507 14.8 7.6 <a
12-<18¢ 783 15.0 7.5 <a
18 hours or more © 564 15.0 7.8 <a

* Adjusted for gender, grade, breakfast, cigarette smoking, alcohol drinking, sleep time and work at
home and/or cram school.
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Fig.1 Adjusted means and SE of CES-D scores by physical exercise, according to
work at home and/or cram school

z =5

W) OREROFIgE 1, FECRD & B L) RF, 1, 3FELY 2FEIIB T
IEROEENE L, BEEVPAONT, HEIZOWTEEAEL YOG LR L, BTOHN
BFLY W) DEREFRFZDEENL VLW RERPE SNz, FAEICBIL T, 24F4ED
RO EWEZ IR L7722, 2RSS E R T H ), T BRI FEELZ AL
EBHETWELDEEbND,

TEEYEE, EB)ERCIRI L OBEICOWTHET L7cL 25, #EBEEOH AL, VAR
) DR EARNERZ R L, BATIgE T Ll L s, ZoRRICKY, BEAD
WHEAEIZBWTY, EEHE ) DRERE FH, H2 VI3 2 ERIZRDHEL 2 LavREs
7o EENI L o THA BT I ERSEIRICORDY, FHECH2>THENL, BHEEH L
SETWIT R LR ERL, 1) DIERETH - BHTEA2DTERVPEER b, T2, WD
POFATHETIE, FEEEEOINE ) DIERDP B 2, SRR #E L T\»b,
HEWITZED VN < D21, BEREETVE AV THERGEEm L) DL ORAOMELZHRE L T b
VIO F 7 HIEZ A VL, AR OREER T, BTICBWTHERERYMEL TV,
Hong et al. '”, Sigfusdottir et al.*® OREWIIFZETIX, MHITEOHEIIIT> Tnewd DD, HKiE
Bym ORI & ) #1) o95AA T 2 i LT b AIFEICBNTD, INhboEfTiise
R DMEATFED &7z, —F T, EMFEE R &AM T IUIT 21389 O Wb T 5 Lwvorz,
— R BEH 70 BRI BRI 13 212 S o RBFFETIEE L 72 ) OFSER A 6 R A LI 7% %
&, WO OBEOBWAIR SN d o7, EE)FERRER, EE)FHEH D v LB X SRR



EHBIEA - A OB DREIR & EEEE & o Bl 483

BT NT, WIS T E5 L0GHITEFPERL, TNPA ML AL RS> THH D%F] X
RETWREMLH L EEZ 0N L, MEDIZA ML AZEDRVERLL & LT, BEEIES
D O¥R, EIEHI OB R EA BN L7ER 2179 XD, ARER)2sE o Ok & 1K), 15
T, W% ST M ORKIIELE M RS L DD L )12, BAR— Y ROFE % %558
FORVEEIT) 2L, TLHEOEERA T4 T, ANLADPEENRDL L) IT) OFRWE
WL TWD, AWIROM RS S, BRI 57 %R L 2 WA EE) 2§75 Z & 251D D
RO DB LD TR BV EEZ D,

BEED VIR EEOW ) DIEROMEER & LT, FEA MLy T —OFEXREL T b,
AR TIE, FRUANTOFE DOFERII & BB FERIRD & OMERIRIZOVTOMEF L7z, 20
R, FEMEL ko 7c ), ROZEHEIII D DRSO <, FER O 2 5 120N KL
LMD SNz WMHEDOHMAGOE TR TALE, HY) OEBFEREFIIL 6 505 18 iRk
T, Y- O HEFEEERD 12 ML EOSA IR DD ORERE S ERVEER R L,
Nx—HFHIT 5L, R12LHARNLHFATIE, BI21E, EE%E 106 2 HAEEB LT
HEesEz 2 NHBEERT 2, H25VIGEET 255 3RMEEBLIOHEEEZ 1 200 2 K
MIRREFER L7256, 109 DRSO 228 L 25, 20— kKT, &#), ALEHO
WHDE L b &, W) DREREESEINCEE LS, THOMER»H 5 2 EARBINT, kO
B L AEGELER) - AR—y, FHRWMZSETMYHATYD DL b LS, ZIUE) JEY
OEENRTHThRWEE, W) 2D) A7 &R WHELIEE V. 2O X )12, FROEROR K
Tk, L0 LD RiGE R EOREEET 5 Oh05, W) OREIREDL D Z EEZETLHLENHS ).

ARWFIEDRITH 575, B X 5 —BNTOF = Dz0, WEERIZOVWTIEIERTE
7\ Stavrakakis et al. 71, HEWTT— & O THEGE TR TV L 298 2 7V, BUFRION
BERDH D L ERRL TV D 2L, EEIEIC L 280 DOFHRIEOATIE R L, HDORE,
DF D, 19 DI L BEROKT A EB R OFERa2 W72 0, W) OHMEVCIREEZ 5 =
Z, TNHIZERRIIICIY D B Lo ZLRERBERZ R T b D TH S, BMHIZETIE, R ORE
RIETH I LM SN v TS EFWSNIZIT AL, R HETT— 7 12 X B MEDT 03
ThHbo T2, SGREOSH CIIMEZFBEEKE LCEDZN, ZHIEL» "D OWE TlELEicsw
TIEHEELTEDTES T, BLICBITLEEIIOVWTHSBERETLILERH LD L BbNb,

YV TIAT 4 =L BIY =2 v )b R— NI DIER EROVEENH L Z L AER ST
WA EEIERE VT TAT 4 — L OBEICOVWTE R TALE, EEIZIT) 2 LIZLY,
HOFEIUZOL o720, EREIEOND, HHVIEABLRD, ZORMELVTIZAT 1 —
LD EIZOBhbboLBbns . 2% 0, BEHOES LIV T AT 4 — L% LS4, #)
) OERT M S LRI NEFT L b, —H, EEE YV — v VR — b EDRIEIZONWT
i, GEEEIT) LK o TRHBEDOAA DY R— M ZEMT A LDTE, #EROIE) DERE
B EEDLZEZBRLO0, WY R— I HL72OIERZ1T) 2 EDTREIZR Y, FORE
WO OFEREBHSELZEDNTELOPIEIAMRIETH L, FRROBRMEL, FHEICOWTHR
HChrEEbLNLABL72LIIC, SRS EFHSPICT I 2 BE P LETH L. F 72,
CNLRMIEDRFTHLH, YV TIAT 4 —L, V=¥ )P E=MIOWTIE, #119 DHEKR
BB O & OREMEATEH N EAHEN I NS00, TNHERBEERIZED TV, A



484 KIRFHE AR (BERE) 6379 (2014)

T, BAEIYOWEIZLH B L H12, L) DEERIIZENER RS w2845 2 b
BEZ D E, BEIEEEI~NOZIN & K ABROMERBICOWTHRETT 2 LENH S 9o #BflIC
DOWTCIIESROMIEPVLETHL LB D,

TEH

AFFETIE, HPEZ S RICE ) DFEIR EEEEE L OBEIZOWTHE L2 2Ah, EE)EE
ML Zero72 0, BRI 20 WEEIZH D DIER SR W EE R Lo, HEYE OREH 2 sk L
THMTLizE 2A, &EB), 28 & QL WA I DERG AT 2 @ Lo, J7EHo
BIRMED S 5 2 EAVRIBEE NIz S12lE, KABRR VT Z AT 4 — 4, V=2 v bFR— ME
DFER S ED THEMIAYISRET T 2 LEDD 5,

51 A3k

1) B. Benjamin, W. Elaine, R. Hector et al., “The MECA Study”, The Journal of the American Academy of Child and
Adolescent Psychiatry, 35 (1996), 855-864.

2) fHERE= T1Eb 09 o] [8R#EA] 72 (2008), 355-358.

3) EAgE B, POREL, RIS, N, gt BEGEH TR—Z =& 5
BB 2309 DER & OHEA SRR & OB | [ Rl 39 (1997), 233-242.

4) BEYE, WREREE FEHZEIR, FREHE [PEICBT 280 SR ECHM SRR & OB ] [5R
PRAETFZE] 42 (2000), 49-58.

5) EE%E, WBEEE FEEH CPRZ, S (SR SRR & EBEEE L oEEICowT
2Rt se] 38 (1996), 335-345.

6) G. Mammen and G. Faulkner, “Physical activity and the prevention of depression: a systematic review of prospective
studies”, Am J Prev Med, 45 (2013), 649-657.

7) N. Stavrakakis, P. Jonge, J. Ormel and A.J. Oldehinkel, “Bidirectional prospective associations between physical
activity and depressive symptoms. The TRAILS study” J Adolescent Health, 50 (2012), 503-508.

8) S.C. Duncan, J.R. Seeley, J.M. Gau, L.A. Strycker and R.F. Farmer, “A latent growth model of adolescent physical
activity as a function of depressive symptoms”, Ment Health Phys Act, 5 (2012), 57-65.

9) H.E. Brown, N. Pearson, R.E. Braithwaite, W.J. Brown and S.J. Biddle, “Physical activity interventions and depression
in children and adolescents: a systematic review and meta-analysis”, Sports Med, 43 (2013), 195-206.

10) R.W. Motl, A.S. Birnbaum, M.Y. Kubik and R.K. Dishman, “Naturally occurring changes in physical activity are
inversely related to depressive symptoms during early adolescence”, Psychosom Med, 66(2004), 336-342.

11) L. Raudsepp and I. Neissaar, “Relationships between physical activity and depressive symptoms in adolescent girls”,
Journal of Adolescence, 35 (2012), 1399-1402.

12) J. Brunet, C.M. Sabiston, M. Chaiton, T.A. Barnett, E. O’Loughlin, N.C.P. Low and J.L.. O’Loughlin, “The association



EHE A - PR OIN) DREIK & EEEE & DR E 485

between past and current physical activity and depressive symptoms in young adults: a 10-year prospective study”,
Annals of Epidemiology, 23 (2013), 25-30.

13) N. Stavrakakis, A.M. Roest, F. Verhulst, J. Ormel, P. de Jonge and A.J. Oldehinkel, “Physical activity and onset of
depression in adolescents: A prospective study in the general population cohort TRAILS”, J Psychiatric Research, 47
(2013), 1304-1308.

14) C.M. Sabiston, E. O'Loughlin, J. Brunet, M. Chaiton, N.C. Low, T. Barnett and J. O'Loughlin, “Linking depression
symptom trajectories in adolescence to physical activity and team sports participation in young adults”, Prev Med,
56(2013), 95-98.

15) C.E. Sanders, T.M. Field, M. Diego and M. Kaplan, “Moderate involvement in sports is related to lower depression
levels among adolescents”, Adolescence. 35 (2000), 793-797.

16) L.N. Desha, J.M. Ziviani, J.M. Nicholson, G. Martin and R.E. Darnell, “Physical activity and depressive symptoms in
American adolescents”, J Sport Exerc Psychol, 29 (2007), 534-43.

17) X. Hong, J. Li, F. Xu, L.A. Tse, Y. Liang, Z. Wang, LT. Yu and S. Griffiths, “Physical activity inversely associated
with the presence of depression among urban adolescents in regional China”, BMC Public Health, 9:148(2009), doi:
10.1186/1471-2458-9-148.

18) P. Kremer, C. Elshaug, E. Leslie, J.W. Toumbourou, G.C. Patton and J. Williams, “Physical activity, leisure-time
screen use and depression among children and young adolescents”, Journal of Science and Medicine in Sport, 2013 (in
press).

19) 2T, R, 2, SARFR EEme, IERARE TIRBEAERED S EFREIH D DHERIZK

F9 R [RIFRE] 61(2012), 343-350.

FeHGLAN, AT A, ARG, i EORER B - KPR BT 2 IRES) - E8) & A% - 305 D fn & ORISR ]

[-CE5EEAE] 45 (2005), 865-871.

21) BIE TH L) M E MR IS WT | DEMEESE] 27 (1985), 717-723.

22) L.S. Radloff, “The CES-D scale: a self-report depression scale for research in the general population”, Applied

20

=

Psychological Measurement, 1 (1977), 385-401.

23) L.S. Radloff, “The use of the Center for Epidemiologic Studies Depression Scale in adolescents and young adults”, J
Youth Adolescence, 20 (1991), 149-166.

24) WAE, BEE , BA— [ERAEOH ) DR & GBS YR & ORI 5 3025 ML Dl &k
B E] [HARBASHRE 57 (2003), 661-668.

25) IMEFEHR TEHEHERS - BHED 720 OEBILTT O+ A X F VA b LA LEBILTT | [FHR A K — v B
7, 14(1997), 265-268.

26) LD. Sigfusdottir, B.B. Asgeirsdottir, J.F. Sigurdsson and G.H. Gudjonsson, “Physical activity buffers the effects of
family conflict on depressed mood: a study on adolescent girls and boys”, J Adolescence, 34(2011), 895-902.

27) E. Ekeland, F. Heian and K.B. Hagen, “Can exercise improve self esteem in children and young people? A systematic

review of randomised controlled trials”, Br J Sports Med, 39(2005), 792-798.



