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DO 940" - 2EAT . AlBOF
I. M E B FHAIZE 6413 108 (Ministry of Education
et al., 2018) 2.2, nZFHATo] A A4
1. 7o ey Al 8~10A17t  Hlwske T3k
(Hirshkowitz et al., 2015), 48.1%9 #ado] &
SeuEle] AHad vehee 10.8%%, A4d 104 < FHe AL Adske AR YeRTH(Park,
Z 19 ool Hlzk] @ Ministry of Education, Kim, Kim, & Chung, 2000).
Ministry of Health and Welfare, Korea Centers - H|eke] gelo g FHAZE Aol ik =27}
for Disease Control and Prevention, 2018). 4 @ilke] o] FolXHA T 891 3t BAE Hsks AT
W] gk Agely] Hinte g olgd rhside] o Eo] Al 2 UtH(Timmermans et al., 2017). &
2, A 1R 22 A AR ARl ZAE TAA Hol ojujgt 7|HS Fal vwk WA JS nx|=A|
2 & UthLee, 2015). tl5e] ] Al7]e] H|Fhe Z} = B3 WHAA FUAT, A F AFTE
T AUl dRlo] 7] wiiel AEAAA H-8-2] A 2 ate 7Hdo] 71 de] wolsdx 1 Qi) &
5 e 28 A AR dFE o Hol §E3 A9 B He f23e AASE A
(Seong & Choi, 2013). 3 dov|m, ¥ g Qg d3F 2Rl (leptin)
Aad7le A8 7R AAl, A, AR, AA Br) 7k 2 g2 (ghrelin) #4119 71 A0lgle
e AE AR, FHSFY 94 B2 WsE Ads) AIZE 7k w2 24 AFH V18] ke 2% AFE
A =l ol TAHE EAZF BAS] FoHKim, S7WA  HTE A FERFE mRte Zloltt
Moon, & Lee, 2014). 53] =] Aade] 49 F3b (Sivertsen, Pallesen, Sand, & Hysing, 2014¢ll
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A= (Wu, Nguyen, Balachandran, Lu, &
McNeill, 2019) 45 AFolxAE feldt wiiEzt
e Aoz YehHTimmermans et al., 2017) <
T2 AR g AHE Buska 9l
o] AR Q3 A& ~EY AE=(Bidulescu et
al., 2010) =218 AAE 7 7e 9&E o= 2
FIAFZ2E]Fo|=(glucocorticoid) #HE FS7HAIA &
714 0 2= BNk Ao JEFe v = Sltia SH
(Pervanidou & Chrousos, 2012). 53] =] H4&
HEL 5o 3] 2EHAE AEd] wEol(Jwa,
2014) & dA7dAMe ] 2Ef2E AHLde] Fo
g AEd ~Ed 22 1Esigi)

FHI AL ZFAF 7] BAAA FEoF &

5 o
CESH v

F

1= Tj"

2 W% 3 stz el dek. obge] Suit vl 2t
o A S T ATAAE F S T WAL 4

ol wet felgk ztol7t dla, 53] FEtao] g
Aell vlg] o A3 #AE Hole Fo=2 Uyt
(Carrillo-Larco, Bernabé-Ortiz, & Miranda, 2014:
Chen, Beydoun, & Wang, 2008). €% &5
olgigt Aol tha] oJ/do] PAETt FAA ~EY X~
Aol o Ash] wiZel| FH 52 7] HaiM=
BAET o B gHddo] o]Fojxo} 7] wito]
gl Adwist Jti(Carrillo-Larco et al., 2014;
Chen et al., 2008). °]¢k= BHIZ FujollAl= A<
< FeR AE ATelx] 9 Alzto] ER H]Tle|
n|x& Gl AoAAXNT Foletthe Aert B
d} 912 (Cho, Cho, Hur, & Shin, 2018), 344
= dem o A AdFR T 1] BAldA A

el 2AIIE YT AT FEA) g
Z

K

[e]
49|

(Ministry of Education et al., 2018), $-gluzlel
SAIBRE Adge i B B A ade
Tzl PR, AAgE A}, sk 2~Ew
Ao} (Choi, Lee, Kim, & Kim, 2010) #
2AE vk 98 g9lofe] w&& T 4 V]

wzol ZH WIS 7he] FeRldd #AE ERlste A

el
ofl
Y

2 gt
wep B A7 Hande] SRl Av ARgAS
2ol B A AAEE, A5 3 ol
sEdse) G FHsn, e 2AuNE s}
st dich B AFolAe] Asks Hadel wg of
W9 BB AP DA T2 el 7| 2AE

2 289 F & Aol 7Idiett

AA GRS 7] FANA o] 2HE
=3 3 7Pgste] B el Add 7
EZ =& (Figure 1).
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Figure 1.
« 7 1. AadY e AL AAFAT TS
n)3 et}
< 7Hd 2. Aade] e AL AADE, AFH 3
g 2Ed ol FEE v 3ol
« 7Wd 3. AHade 2ASE, AEH 9 3y ~EH
e AAFA ol FFE v Zlott
« W 4. AAdY U A2 AAEE, Asd 3
o sEUAT WA o] ALPAT FFL
u]2 Role}.
« 7 5. Aade] 9 "ol AA RG] wA =
FEE AHd o] 2dd Blolt}
0. ¢ w
1. A7 oA

Ao A AASE, A58 2 g Efiﬂ/\_/] UH7H§‘_J/}
9} Ao zdgIle dolsly] 93 Her AT
o|t},

2. oL CHA

B ATE A ¢ A= 24 153w 1, 28
o At ¢ Had & 2o Hhd BT B o1

Conceptual framework of this study.

EAS olaliata AT ool F& A5 AR st
% 200 i—rﬁ Z} FHE AldsseH, §

%O] EFET AEA 1955 AT 18157 AFE
Aol AFRE ATt G-power program 3.1 ©]-&3}o
3 ARS S Qg AHE 95%, Felew .05, X
Fxe] Z737] 0.15 (BB %), SHAF 57 (A
T A, AADE, AFHE, 89 2Ef~)E A E
A 7251 137“‘6?_] AoZ veht & A4= 4%
R 5 253 Zlo® gyt
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1) gk E4

dAke] dnbA 548 1A 54 set
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2) FHe] 4

Buysse, Reynolds, Monk, Berman®} Kupfer®]
73t Pittsburgh Sleep Quality Index (PSQDE
Sohn, Kim, Lee¢t Cho (2012)7} gHzoj= WY
Azl M=zl Bl EE A4 358 PSQIE 5
At =7 AR A A2 L AR A = A
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3) AlAEE

MABZAZ]F2] International Physical Activity
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o 72| 5]

i)

3 AQRAGS) WA AARE, A%

two-group t-test ¥4 AlgJslATh

A, udAe e A, AAgE, s 9 g
4 2Ed 28 A FA T FAAAE Pearson
correlation coefficients 2 #2183t}

AR, ogAke] e A AdF A5 ko] FA
A AA e, A5 4 oY ~Edf 2o wEd
9} g¥e] 2dg¥= SPSS PROCESS macroZ
F43519ch. SPSS PROCESS macroe 3]7%4
< &8sl A ade} wpaEy, a8y, 249

H

dol T HIHe WHem, B dApdMe
PROCESS #4] W' % Model 58 #8315tk
(Hayes, 2013). wiZl&xte] fold HES $siA
HEAEZH (bootstrapping) & AHESIAET], e
FEo] BHEAQ] ABEEFZ 7|vhe Fa 7] o

o TR FAFIHNE WAL & PS w F

wdelth(Hur, 2013). £ AollA+E Shrout
Bolger2] A+(Hur, W. M., 2013l <1-¢-%)ell
A A3 5,000 AELEIFE L30T

¢

1 op
o

Im. A7 Azt

& 1817e] A7 At T FehE 679(37.0%).,
o2 1147 (63.0%) ©1 A}, thdate] Bt Yol
1754152, 13hdo] 132(72.9%) o2 ko]
Foldtt. Hd 71 AFe E3A 174.7 cm, 70.4

2. Hadel suiel I, MHBE, NST, Y
AERA 8 ARG Mgl mE He
o #ol

13} 2},

dake] B ALFAFE 21.73+3.4002 Y
Helel olodth At vigh|gsts]e] v wE ¥}
AFALFAG5=23 kg/mH)E G 119, A
119, HRARZAS=25 kg/m?)S @3 154,
oshy 1390l x, e RHAIAEA4>30 keg/m?)
& 9 31, oy 1HoR F 547(29.8%)9
A HAlZ ooz YeRdth

el mE F8 o] AjolE AvEY, A A
$(t=3.90, p(.001) 2 AA&E(t=3.54, p=.001)
o] WA FelsAl EA Jehska, e A,
A&5A gy ~Ef2E {93 Ajol7} il

3. HAo| foio] M AMBE, ALH, Y
2EA A MEZX|F| SmtetA

Table 1. Body Mass Index, Quality of Sleep, Physical Activity, Dietary Habit and Academic Stress

by Gender of Adolescents (N=181)
Total Male Female
(n=67) (n=114) t o
Mean=SD Mean=SD Mean+SD

Body mass index 21.73+3.40 23.02+3.64 20.973.01 390 <001
Quality of sleep 8.14+2.36 7.85+1.93 8.32+2.58 -1.38 170
(range: 0-21)

Physical activity 2147 12¢2630.44 3150.43+¢3415.47 1557.46:1805.74  3.54 10071
Dietary habit 58.78+12.50 59.24+10.97 58.5113.36 0.38 706
(range: 19-95)

Academic stress 2.11£0.97 2.04+0.94 2.15+0.98 -74 462

(range: 0-b)
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(r=.36), WA B2dre
ReThr=18). =2 WA 4
AAPAFE Feld 24 g2
AAREE G ALRA)
ehget.

Table 2. Correlations among Study Variables

tidxte] grae] Aol AA R ol WA= g #
AA AASE, AE5H, 39 ~Ed 2] wrjaztet
gl 2davE 443 A2 Table 3, Figure 2
o} 2},

M

(N=181)

Variables

Quality of sleep

Physical activity

Dietary habit Academic stress

Total (n=181)

Physical activity -.07 (.334)

Dietary habit =11 (.129) -.01 (.922)

Academic stress .30 (£.001) =12 (.110) .01 (.942)

Body mass index 10 (L174) -.05 (.621) .15 (.044) -.06 (.434)
Male (n=67)

Physical activity -.02 (.596)

Dietary habit -.21 (.091) -.07 (.5683)

Academic stress .18 (.146) -.18 (.156) .05 (.672)

Body mass index .34 (.004) -.27 (.029) .22 (.072) .09 (.463)
Female (n=114)

Physical activity -08 (.392)

Dietary habit -.08 (.421) .03 (.767)

Academic stress .36 (£.001) -.05 (.603) -.01 (.880)

Body mass index .03 (.744) .01 (.942) 11 (.246) -.14 (.146)

Values are presented as r (p value).

Table 3. Mediating and Moderating Effect in the Relationship between Quality of Sleep and

BMI (N=181)
Variables B B SE t o Adj.R? AR? F o
QoS — Physical activity -80.35 -.07 8294 -0.97 .334 .01 0.94 .334
QoS — Dietary habit -0.60 =11 0.39 -1.562 129 .01 2.32 129
QoS — Academic stress 0.12 .30 0.03 4.27 (.001 .93 18.26  <.001
QoS — BMI 1.37 .23 0.41 3.31 .001 19 6.88 <.001
Physical activity — BMI -0.01 -.15 (0.01 -2.08 .039
Dietary habit — BMI 0.05 7 0.02 2.49 .014
Academic stress — BMI -0.36 -.10 0.256 -1.41 .160
Gender — BMI 2.68 -.36 1.89 1.42 .168
Qos * Gender — BMI -0.64 -.22 0.23 -2.79 .006 .23 .04 7.78 .006

Qos: Quality of sleep, BMI:

90

Body mass index
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Physical
LA activity
rd
r
-07 »“  _» Dietary habit 19
11" 17+
o _= d n
JLIPL A Academic | -_-10
V stress oL T
Quality of 23%* Bot_:ly mass
sleep = index
36 _ -~
Gender e * 9
Gender* o5
. * p<.
Quality of sleep =+ pe1
L P{DDl

Figure 2. Mediating and moderating effect in the relationship between quality
of sleep and body mass index.

A% Az, 5Pl £ o] wjzfRiell gk 0.33]), t=0.77, p=.441).
2EH 2o BAHCRE foJg dFE FUR(B=.30,
p€.001), AAE B AFdele i@ 4FS 74 V.= 9
ot oo uiaIl AlAEE(B=-.15, p=.039)
A&H(B=.17, p=.014)2 AAZA| ol G237+ gk £ ATEe Hade] e Ao AA AR 2k &
< Fou )] 2EYAE o YIS FA| Zot A AASE, A5 2 g9 ~Egxo] wadt
el Ay AAPA|S 7ke] AN AANEE, 2% o o 2HFNE Foete Aled Aot
&, T 2Eg 2 v Edbe Bl1ER] gttt ofd 2 Aquigzte] B AdEAeE F4 w9y
w2} 7Md 29F 7Md 3 dite] AA|FE L, 7 4 17.7% (227) 9] tl’dA7} vlvhro] &3k 222 1}
AA = A kit Bt} ole Aad 1009 F 109e] Hgkolgls A
sEARE gl o] do] oA ast fost A7 e|zAe] A3 (Ministry of Education et
H(B=-.64, p=.006), AAZAF et a7 al., 2018) ¢} Wk Folabn], ZAd HlTlel] tgt o
ol Ho| FsAg o] FIR F aﬂ?i?_- w A Wt 2715419 Bede] AlFEe Alxteth Had
o] 4% Vo =R % 23%9 AW Jehfo] o] ulo] L W 8. 14808 B AT e =
o] Hol AAFA G nX= Fge] AEdd o) & ARESE Aol vingds o 4els dide R g
A IR0 & USih. ol wet 7Md 13 7Md AellA Bk el A A4 (Kim, Shin, Song,
5 AR, FAAoR S AHY ou Kim, Lee, & Jeong, 2015) 5t} £X] & 40|
FoA el Ho| AAA| o K& Go] F ok & et TAIRE ode] S FHdhe il
ofgtxlol| disl A Az, @dx} Aol AARE £ Auk olglel] BIelthe HaAdTe] A (Ra &
o] do| AAZFA| ol nIX|= 3ol FelsHAl rebs Cho, 2014)M= & & gl=e] =l Hade] 54
12(B=0.73 SE=0.20, 95% CI=(0.33, 1.12], 2 g BES dAoln, A-g FHS Hade 4
t=3.64, p{.001), 4zt HEdAAN = el ¢ 2 2173} 89 AFE 52 93l 4ol g(Ra &
A JeEhgthB=0.09 SE=0.12, 95% CI=(-0.14, Cho, 2014) #&de] FHe HE ZXA7)7] Sl
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o FRAIE A A33W ALE

Wto] g et

B AT oAt 2lA B
MET-min/week &2, ol& 2 1= O]ﬁé}oq ol
Aol AlAEEHFE 2887.30 MET-min/week® 1
23 A3PAT(Choi, 2015) BT} @& e, &
3] OW Aarde A EEge] He Aoz el

A veldar, AFAEA S5, T EE R A
&L o vkl HPGAE AFEE, HAEFE
H 24 AHES E=okvh Aado] ofaF AAe
SdAed A, 974 o), Hlw 53 o] U
4= 971 w2l (Park, 2011) oFAAE AzA] ¥
5 s, ARAEL Fe] AFska HEgNES A
HAFE 2Y F =S JYusS AYshe Zo] Fa
& Aot} HAAES gq] ~Edae Bt 2,118
2 AgPATolr HuH He Heel 2.48~4.09%
(Bak & Park, 2012)Ht} we o2 Jehygth

i
HN

olo] tial, A} wAlolgk= &%
7] w2 thdRtEe] kel H o uig s Ralch
g7k AR Helel Taun B

MAE g Ao Holnl FF ApolE B
QB AEA $UL F e BB 249

o] ZALE AP A& Wk vlolth,
2 FoRIEe Aol & v A, ALF

A2 g doAA frelstAl =4 YERET o]
© A Hhgo] dxt Aad 13.4%, oA il
8%= Bud HrdnzgezAl A% (Ministry of
et al., 2018)& XX|atH, @=F Aade]

n
e IAF EE UEEe Y9 Bl AE vue

py

eme wr} Agande] vk
ok g #eE 93 A54Q tiArt 298 A=
Bt olejd® AlA&Ee] |dA AadelAA
A A veRd 2o 4]
Aol o Hria Hud AgdrEe Antel o
S (Kwon & Lee, 2017).
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AT}l AR T Umairah, Yahya, Datin, & Yusof,
2012), £& *—.ﬁ-‘&ol =2 AAREAF BAVE e
Aoz veht Wege w2 Bus|Qlth A4 45
23] ol A 7421]? T vRkel A AA oA
#H N=rt = HAEFE AF Vs 2 AoR
VERsar, 71 olfroll sl Aol AY HwiQl i
Eo] AFHYE St =HE 3] WER] AR A
AletAtHLee, 2015). @ FF AFolxe &

A% Bl A BEE FPoHD YLAE 2 2
Aol 4 A I Bast 9 Releh. A
o TR T AU $AS RS W, WA B2

ol AlA el A} AAZA 7T ol o] A
WAE B4 olgd drke B g2 FHAIRR
A 2 HNE A A-o] Srhe AT (W,
Wu, Wang, Guo, Deng, & Lu, 2015)¢} wghs 2
oltm, wWal Hando] oz HadErt v FHe
A7 #EE 228 o G T USES AAke
olglo|= HWxt AHadol AN AADET AdLA Tt
frofgh 74 AHE Hole o vyt ol ¢
o2} Aadel Ha) /‘]Xﬂ o] frolsi
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Sl A3t ARG WA AABE, 4%

) &k SQIEA] oo}, AAEER e
A Foll= s} AT 9 H Y Apolo] AR
gl ztel7h glokar Hagh A8 Aol 23(Wu et
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5% T A= ZAF B8Rk e glo]
Wt el AU &3ol disiA T8k thFo]
SFo(Wu et al., 2015) =l AAdE gide=z
I ARG 2] BAllA AdHe 2dFr
dgt At A7 FHe Ao 23&
74 Al EA AadaAN o B3 Y
A AAT= AAA ezt dvkn &
. ThF Sivertsen 5(2014)2] Aol e} 2ol
A i AAZA|F k9] #A= U-shape
E A%% 7] v 3 Ho 2o o
FOR ATTFHS Aldste] £ A wt
B AAF, B, AT 2 BN 2o mxHE 5
omy BNE Baste A7 AldE davt IS A
ojt}.
2 AT A o5 Ak A,
2014014 20154 ZAA Al3=

A, AzRlol AFE G AR AAZE APE,
=

i 4
m‘“‘gﬂﬁ”} alﬂlrﬂ
Ho
= =}
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5] A7) e Wolge 2R 470] opd A
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W el 71e9 de
2 WFE Ahn gHoR 2gue) Aa Bt )
B3 H9E 5L A 5

FAAE ANLET B FA1AQ ARA AE 5
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B, wAl B T o 2P B 8 891E
o] FA=olok & Hart U Bleltt. olHe AT
dx s, B A3 £ue o] AdBA gl
JFe vHe Fo3 g 29E Radowy
T2 AADE 9L AFHe] e 28E 23%E 7]
F9] ofF H|Tk o 9 Fe] T2 W (Song, Yang

& Choi, 2018)91A] Hlojut o] A&
A3 M) T3k Zz o sfde] Bgsithe A
= AAsilvE d <o)zt sl

v.g B

B Ate Aade $He Az AFHA e A
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o] o dgls i F U F s Aolge R

Agsktt.

[SIRSN

s

ool ATE F HAAE o Sule Fu
o A A9 Fe4e] B wSo] Pase, Hedt
G449 goz Ag Srel A Astel Azl o]
a R, mAHER ohieh Aglel WA o] B
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The Relationship between Quality of Sleep and Body Mass Index
of Adolescents: Focusing on Mediating Effect of Physical Activity,
Dietary Habit, and Academic Stress and Moderating Effect of
Gender’

Jang, Mi na (Doctoral Student, College of Nursing:Mo-Im Kim Nursing Research Institute, Yonsei University)

Oh, Su-mi (Researcher, College of Nursing:-Mo-Im Kim Nursing Research Institute, Yonsei University, National
Evidence-based Healthcare Collaborating Agency)

Kim, Hee Soon (Director, Korean Accreditation Board of Nursing Education)

Shin, Hyun a (Doctoral Student, Nurse, College of Nursing:Mo-Im Kim Nursing Research Institute, Yonsei

University, Samsung Medical Center)

Purpose: The purpose of this study was to examine the mediating effect of physical
activity, dietary habit, and academic stress, as well as the moderating effect of gender on
the relationship between adolescents quality of sleep and body mass index (BMI).
Methods: The data were collected from 181 adolescents and analyzed using SPSS WIN
23.0. Bootstrapping analysis was performed to analyze the mediating and moderating effects.
Results: First, there was non-significant mediating effect between the quality of sleep and
BMI. Second, there was significant moderating effect between the quality of sleep and BMI.
Conclusion: Sleep quality should be considered as a component of an intervention program
for the prevention and management of obesity. It is also necessary to consider then gender

when constructing such program.
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