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Effects of an Exercise Program on Depression Symptom,
Self-esteem and Stress in Adolescents: A Systematic Review

Park, Seong-Hi1 - Han, Kuem Sun? - Kang, Chang-Bum3- Park, Eun-Sook?

'School of Nursing, Pai Chai University, Daejeon
2College of Nursing, Korea University, Seoul
3Research Development Team, Korea Health Promotion Foundation, Seoul, Korea

Purpose: This study was done to investigate evidence of exercise programs as interventions to decrease
depression, anxiety symptoms and stress as well as to improve physical status and self-esteem in adolescents.
Methods: A search of electronic bibliographic database of Medline Ovid, Embase, KoreaMed and NDSL etc. was
carried out to identify studies of randomized controlled trials that included exercise programs for adolescent. Of
679 publications identified, 10 studies met inclusion and exclusion criteria, and all studies were used in the
meta-analysis. For Quality assessment of studies, Cochrane's Risk of Bias was used. Results: The effectiveness
of exercise therapy in adolescents showed that depression symptoms and stress decreased significantly, -0.50
(95% CI: -0.73~-0.27), -1.65 (95% CI: -3.19~-0.12) respectively, but there were some heterogeneity. Self-esteem
increased 0.19 (95% ClI: -0.22~0.60) due to exercise therapy but theses scores were not statistically significant.
Conclusion: Based on these findings, there is evidence that exercise programs in adolescents are effective in
improving depression symptoms, stress, and self-esteem. Therefore, the priority task is to develop tailored
exercise programs for Korean adolescents and make efficient use of these programs.

Key Words: Exercise, Depression symptoms, Anxiety, Self-esteem, Stress
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2010; Terjestam, Jouper, & Johansson, 2010). =8k =)
Aade] 49 Ul A AoEkEFo R Qs &5 ARt
F48] ZHaskaL A A vl Al=o] Hojx] Had virte g
F&Ps}A Ark= G771 BarEar 9lok(Chung, Ko, & Kim,
2011), AAd7) vnke 23079 A | 73-9-Eet viRk S}
AHA| = Aot A5 E O ol Hohs AollA 2 EA7F el 4
Zysiet, virkel A Ad o] A4 oF 25%7F 7'd ool arEst
02 Qg HI# Ao} AFAATCF 11 W =
(Kim, 2007), Ael&57to] AetEaL 2EH A0} 9-& S
o] =& 7S Helth(Lee, 2011; Petty et al., 2009). whe}
A A7) oleldt FAlE A% TEstaL o |HE |
A AREle] =dAA Fol shtE Q1A Ha gltk(Larun,
Nordheim, Ekeland, Hagen, & Heian, 2009).

Aade] AA 2 FAlA F4E A8s] g iR
Al aF oFE A8 Fo] YuHA o g ARSI glon, &~
EY2 A7 2 ARG F oA $F0] FrHen &
wo] gokBiddle, 1993). 43%1¢] B¢ &Fol -2 T4E
AT A7 A3 Bo] R EHYA, Fade] 4=
YX A7(Petty et al., 2009; Terjestam et al., 2010) ol|A] 7F
ol vlnh, 24 17, 2E g2 W AN el &t
Ao 2 ThE ¢1Ft(Larun et al,, 2009) A= 23
35 stehet] 22 a3t AN QA vFAdol
A o] A} 5] 927t thafl Zg Ao m JFs
FA| Balth= B al(Beets & Mitchell, 2010; Mendelson et
al,, 20100 9lo] 72 Zz7} A5 ke AAolct,

1995 MARA7FolM = T2 173531 TAHL
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o] o] 5 YLl 28T {AT 5 k=
A9l 7ZksFAHo|tH(Crawford, McGuire, Moncrieff, &
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1993; Calfas & Taylor, 1994; Larun et al, 2009) o]3- 7}
AL} 9131, =3 o] 0Al0lM 20412 FE $jste] A
o] ol B52 e el ool dig 995
A3t AolEgat ol g $5o) Hake Baks] Aung
kit

ueba] B AFtellxE 117 A Folellx] FaE F2H4]
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R 2t S, AplESH 2 2EH D)0 nlAls 92
A A 2w A A7l i AAA 2 A

B 3= F3& AgHCochrane Collaboration) 2] A
o] thk AAH & F Fl=8 L PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses)
g0l AA AAA £ rF B3] o e} ) = AT}
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ad Aoy AT, Al B A AN, viRt 5

Vol 22 No, 1, 2013 23



4y

Lo

2 A9

* ZA(Interventions): & 739 5 (oloi=H], 27},
A2, A 7], AAE-F 5)

o H]@ZFA) (Comparisons): B]ZAl (no intervention), Z&}

Al® (placebo) T AAl-5-0] obd S| (A7, 43

)
o ZA A7 (Outcomes): -7} Bol 24} zlolEZ7t 9
2EH 2

A% (Type of studies): F2+9] thza A AT

2 2924 dolgiuol2
AL dEYl 7]9E A} b o|EjH] o] 2 (Electronic
DataBase, DB)E &-8-3}¢] 20121 1€ 304 el A =[St
) DBE ke o 2 T 15007) SRS S5 gl
KoreaMed®} 1940'd78 oF 1314 7] W) =25 755}
AL gl 7RISR RAE dolEHo]AE o8-8t
T3, AERokE e e A T IS i
#3}3], =g A5 o13] 5o FHo|AE Fal ShEAl A
< F7kslgk. =2 DB COSI Ed(Bidwell & Jensen,
2004) 9] &JAs}A, Ovid-Medline (1966~2011'3)2} Embase
(1973~2011d) ¥ Cochrane LibraryZ o|-8-5} 4},

3) AA o

U DBE A 7152 aLdsto], 7hagt 8015 AM8-5H3
T}, KoreaMedol|X+& exercise 25 AAEL1L ASHAM 7%
== all child (0~18A), child (6~124])), adolescent (13~18
A, young adult (19~244]) 2 ‘Randomized Controlled
Trial 2 S35kl ZAS I, 2 1&g HAEN} B2
SOl BF 5 7 A T ol 24a)e] 2
Astoict, B BB Hade S5 ST AL Ay
AAAR7} GAY F ol F 3 dolrt TFE BE Sk
7 A BA} wAlstol, daiztastelAs e E e
<, AAREE A= 02 st

29) DB wv} £a40 2 Aely] slal 23 kel
Aade] Bt &9 oA A5 5 g EFaR el gt
AA A @2 (Larun et al., 2009) oA A1 AAo| = Z
3R o, A2 A PubMedel|4] MeSH DBE %381 A4,
+E8H Fo] == MeSH g-o]9f frAte](synonyms)
g #Ago|(related terms)E 1 F 7} vo]EHo] 2]
AN M7 52 AESYY. Ovid-Medline?} Embaseo]|
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walking, yoga, physical fitness, fitness, kinesiotherapy
£ o]gslo] BFsta, HAEL adolescent, child, pedi-
atrics, students, pubescent®} young people 52| 74 0]
= ARSI}, T3 Cochrane LibraryollXi= MeSH 732
7ie olgateet. TA9] vt Aol chat A
(search filter)+= SIGN (Scottish Intercollegiate Guidelines
Network) of|A] A|AIeE A Hekg &85}t

4) £ A9 2 A&

AME £ 9~244] oldle] AT FAadE tite R
TEH F AR TP AT ST ALF AT, = E
S, AT 2EHUS Aol th3 TA 2Rt 5t
ol Hard A7 Agsigion, gojet molm iR
d AT= ARt =3, FAEA | dFe T I= T
=5, Aol AT, AA B A Aol B, vk
AR S5 2L Y= B Aol et dRol 24
Al oltfolete A7l AT oA 244 o) 2] thst
Aol E3Hd B9 A efskiitt.
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7N, Cochrane Library 297]2 1988AHE 2011374 &
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L FGH 72 vyA](Reference Manager) 10.0 T2
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ghol IRt 1744 A& BFsl ot T8 AN RE gl
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A= 5870 (27l ol, 321 A el g oflA= 3870 (T3l o] A9 =S
oh &S B Fol H|ugh 4x} el oA 97) & o] A
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= AA7kobd A9} 54 4

wme
o=
A3 e A} RuER] e Ao =

AAE F& 6397] F 62971 £31(98.4%) 0]

webi] 35
WAL, 107) F8o] A5 A st EaNEAe 33
A= 21e] ATA), A% B 3] AR o3l 538

FolEA) 2 A9E 37 Ne) A28 Hajlont A7

9]
soick. oARAAL Sk B9 Eolete] SHstgon,
A k o124 ghol A1 EeH Figure 1),

B9 date] A, AeA 23 i B3 EE sk
o2 A AF AR 77HA 99S Frkshe w3o R 9]
FolA o}, wgh 7F 73k 3ol 7l vi-8ol w2t AF
2] o] =2-(high), ¥-(low), EH3H(unclear) 3714 =
T2 2 WAHt A 7t A3 270 =1 (Crews etal,, 2004;
Terjestam et al., 2010)& #|2J3F ZE Ed oA 7714 99
T O7HA oFE BT TS5 %‘:é]«] o)l o H(Fi-
gure 2-A), 27 B3 % 5714 9L F=F5h= 57 £
23 o 2 Zr}E o (Figure 2-B).

4. 2219 H Gt 5. XtzE4
7239 go 33z A3k9] ‘Cochrane's Risk of Bias' &= H7lel Q3 RE AFE wglo] AE3] FZE317] ¢8|
T2 ALgatel WSSt ol FAS] vlxT ARAT 94 AR (evidence able) 71 A4 AAsD APEA
g 2 ‘“37} oz B9 miAeA] A, WA 2, o= RISt A2 HHAE AES T AMEEHAN 2AR
Foret A7 w7He, 23 7Rl =7 (blinding), ol A7, tidAL ot 7 Ao Aot AdEreEs
. 487 records 192 additional records
identified through . .
. . identified through
. Ovid-Medline,
Identification KoreaMed, NDSL and
EMBASE and
. related Journal
Cochrane Library
. sources
database searching
|
Abstract screened in duplicate by 610 of re.cords eXc‘lu(}ed s fouo?vs; .
. . - Exercise program is not main intervention=255
FWO InVestigators - Improper subjects=225
_— (40 of records is duplication) - Not designed RCT study=59
8 - No available outcomes=25
| - Non original articles=22
639 of records screened by - Have others disease=18
Abstract - Others=6
l
20 of full-text articles assessed 19 of full téxt articles excluded as follows;
Eligibili for eligibility by three - Not designed RCT study=7
8oy iriestityatgrs - No available outcomes=10
8 - Others=2
l
10 studies included in qualitative
Included L
9 studies included in quantitative
synthesis (meta-analysis)

Figure 1. Flow chart of study selection.
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Random sequence generation (selection bias) _
Allocation concealment (selection bias) _
Blinding of participants and personnel (performance bias) _:I
Blinding of outcome assessment (detection bias) _:I
Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _
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Figure 2. Assessment risk of bias in

selected studies.
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21| = Ao}

AEE 23 % 107}2 E 2 RevMan 5.1 o]-g3}o] H|
BRI BE SAEAHT} (5 HER Balso] 9
AHinverse variance) WS AMgsldon, APFE R
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(random-effect model) 2 2 §-243}9it}. @ oFg Al (sum-
mary estimates)-2 A A& A= HdxH(Mean Difference,
MD)Z, o]#]9] & FA| A= SHE =77 t=2rg |
3} itk (Standardized Mean Difference, SMD) £ 7]
%319}, ATE 719] o) @A (heterogeneity) EA o] R
<2 (forest plot)& &3l A=73t 2 &23 X0l &5

2Q) 5o] =] AZPA 0 2 SRISIAL, §0155 5% v



AEZ| A0 O|X|=

ek MAH =

wko 2 3}o] Higgins 2] I E44 ZAAHI-squared test) = 531
Aegr 0 2 BRISHITE IS 0%l 100% Aol 2] 7 7}
A ATE 7ol B E= o)A o] ¢S W) 0%7} k. I3
o soeE zAe A4S olA4el Jka Busiec
(Higgins & Green, 2011). Z%#H3(publication bias)2 71
= (funnel plot) 2 A A}
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E

. HAR SHDY C4 250 AN S4

Hadof| A Al -5 8 ol thgh 24 7ol e E 7
2 F 10702, o] T 77] E3o] vlwA HZof| Zud A7
9om 2000dd] o]A EA= 27) rHCrocker & Gro-
zelle, 1991; MacMahon & Gross, 1988). w]=ro] 8712 7}
BkaL, skt 2 29dle] 24z} 17) 4 0] QAek. 370 22 10
o ofste] Aol om, YAl 100 o] 3o Fads o
o= 3tqirt. olloj=rlo] 47H Aol Al o] 717 Bk
I g7h= 27l BRelA, o]¢fe X AAARY, 71, &
T2 ottt SF RS U2 13] Al A] 402 A=
AEHJAL FF 23] o) AlPEU o, 53] AlPE B¢
(Rethorst et al., 2010) %= A}, FFFAE = 7172 2
= 270lM Al 1o tgsiglort dol 14 gt
t}. $-5 ¥l th3l o= Weintraub 5-(2008) A wF F3)
A% 9 3709 o) Aol ST, ol wF A
B Aol g BAA A% Aok ¢ 9 B
SA, AplES7 2 2EYGAE SAHYL - SS =

St == S7HAIR ohFel i aL, B S22 SpielbergZ} 7l
26 5D I AR e S
FHoA] S4ELe ™ F2 Rosenberge] AOMEFT A=
7} AHEII, 2B -2 7] BN 217 e
T-E AHgsto] st i) o] 5 A A e =
E ARESE A (Terjestam et al., 2010) = AT Table 1),
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2. 23249 1t37|

D&

5o o & S A== 27 E3(Crocke
Grozelle, 1991; Terjestam et al., 2010)< | &3 &
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X35} icH(Figure 3-A).

AAA 0 2= FFLHo] & /& B -0.5 (95% CI:
-0.73~-0.27)% frolatAl ZHar71E A(Z=4.22, p< .001)
o2 Yepgton], BAE 7k o] AL FAECHI=58.0
%, p=.01). AT -&5/Fe] atol= F8haL o] fe] B¢
Tafol $-& S4E W 0.7 (95% CI: -0.94~-0.30) 74
AlFo™(Z=4.38, p<.001) BHE 7t o]AA] ol=9)

=A

=

Y

L%

4o
N T{" N

OL;

tH(I°=37.0%, p=.19), 2L A
Z27) o Ao w(-0.38, 95% CI: -0.71~-0.
p=.02), TTE Tt o| A= ARAE P ﬁiﬁ}(l —60 0%,
p=.04).

o
o
IS

= vlelA o 2 WeslA)= o
T, %‘L’:}EH?_% B Crocker$} Grozelle (1991)2] o17t9)|
A E8HTY B TA AEHE - 2EAA) 43.5+11.20
oM EA| & 27.8+630% &¥=7]7}-15.6+11.50 wj$- =
Al Srobg ot AR ST gt i 2tellM = T A H 421
+14.20, FA F 415112802 W37} Qlo] SF Qo] &
MFEE ol Y o2 et p < .01). B9 S
Auk B Crews 5(2004)2] Ato= 4] A - T EA1H 0.
frojgh zkol7t iokar B E ATk p>.05).

3) AotkEFH
SEQH I AolESTRL 57 E8(Beets & Mitchell,
2010; Crews et al., 2004; Petty et al., 2009; Robinson et
al., 2010; Weintraub et al., 2008)°llX] &4 = IcH(Figure
3-B). AAHozE Fao] AolETE HdE 0.19
(95% CI: -0.22~0.60 A= FFA 7= Ao 2 Yehto 5
T 3 mAARolE Yo ™(Z=091, p=.36) EHET ol
o] YATHI’=77.0%, p<.001). A& zJo}EF7te] 2}o]
T FaL ool B9 3t 0.36 (95% CI: -0.55~1.20) 0 &
Z5 SR 4 0.10 (95% CL: -0.38~0.59) © =2A 4
SR e Bt

4) 2EY =

TE8H T 2EHX Wil vl AFelA SAEJT
(Beets & Mitchell, 2010; Mendelson et al., 2010; Rethorst
etal., 2010; Terjestam et al., 2010). AA|Z] o2 $F Q0]
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A A

51

Control
SD Total Weight

Experimental
Study or Subgroup Mean SD Total Mean

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% Cl

More Middle school

Beets 2010 119 82 27 131 8 28 9.9%
Crews 2004 95 95 34 187 11 32 104%
MacMahon 1988 10.8 69 32 167 76 37 107%
Rethorst 2010 31 29 65 62 54 64 1386%
Subtotal (95% CI) 158 161  44.8%

Heterogeneity: Tau® = 0.03; Chi* = 4.74, df =3 (p =.19); P=37.0%
Test foroverall effect: Z=4.38 (p < .001)

Elementary school

Mendelson 2010 70 07 42 V62 07 43 MT%
Petty 2009 454 65 28 517 112 30 9.9%
Petty 2009 480 95 42 489 98 38 11.8%
Robinson 2010 15 16 126 18 14 M7 16.5%
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Figure 3. Comparison outcomes of exercise versus control on psychological effects.
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