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Relationships between sleep quality and smart phone usage before bed among middle school students in Ningbo/ WANG Bei-
ni”, YI Pengcheng, JING Pan, CHENG Fang, ZHANG Wenwu." Ningbo Kangning Hospital, Ningbo(315201), Zhejiang Prov-
ince, China

[Abstract] Objective To investigate the correlation between sleep quality and the use of smart phone before bed in middle
school students, and to provide a reference for relevant prevention and control. Methods A total of 3 749 students from 4 middle
school which were randomly selected by stratified cluster sampling method were assessed with self-designed questionnaire for the
students’ general information, smart phone usage before bed, as well as the Epworth Sleepiness Scale( ESS), and Insomnia Severity
Index(ISI). Results A total of 63.17% of students in the seventh grade used mobile phones before going to bed. 67.04% in the
eighth grade, 81.18% in the ninth grade, 83.54% in the first grade of high school and 80.11% in the second grade of high school.
Mobile phones usage before bed gradually increased with grade. Students with =2 h smart phone usage before bed( group 2) had
higher scores than those with <2 h smart phone usage before bed( group 1) in each item of ESS, except dozing during traffic jam( P
<0.01) . The group 2 had higher scores than group 1 in ESS and ISI scores( P<0.01). Conclusion Smart phone usage before bed

in middle school students is very common. The risk of sleep disorders increased with the duration of smart phone usage before bed.

Parental supervision should be involved in the intervention of smart phone usage before bed among middle school students.

[Key words] Cellular phone; Sleep; Sleep disorders; Students

HHEMENAERRE L R ) R HE
B, F R A MR AN A i o B A 2R I 1 MR D e
AT B REIE k27 T2 TRk . B RE T HLIE N 7
/DA LE T R B — 0, 4y L B R e
PLEE 247 0 IRl 2 e 35 W ik — 2 Il . 2
J AR5 0 g, A Ty o e D) 4 b e S BT
B E A A TR 15% ~30% ), K22
FAUel P AT BRI e HR Jo e 2 ok B2 P B 5 2K

[E€TBE] TiH ARSI H (2016A610184)

[1EEEN] TENIR(1987- ), &, BEERN, it FB I, 3
BLFSE 5 10 o L ARSI AR LA

[BIREE] TK3CE, E-mail ; knyyzww@ 163.com,

DOI: 10.16835/j.cnki.1000-9817.2019.01.015

PR EAT o MO T SEAL, 3 A AL L
RHRUAFS RIS . AR SCGE R T 7 el
S 1 R N 5 B A PR RE T AL AR S, S B0 B
TP IR S

1 WN&EEFE

L1 x5 SRIAZ BRIk RS T 0
HEREMB T I 6 XY g i ey g
B 112 Pr (AER ) e 76 B, e 36
Jt o RASARE R B A P E AL S0 AR e 3k Tl 0 X 73
BRI A 1T, T 2015 4F 5—6 A Xtk
[ 4 Presiess A (i = BRAN) BEAT IR A A, [R] 45
PEEARGE— A I, fEGE—Fi5 T8 T B3R AR A
FRIG e, A2z 3 974 4, IO 200 4



rfE 2FAS A 2019 4F 1 H 45 40 %55 18 Chin J Sch Health, January

2019, Vol.40, No.1 59

3 74905 A AR Ky 94.34%  Hh B A 1 918 44, 4
A1 831 44 BAER A4 1001 44, )\AEZE 1 058 44, L
AEDR 339 %4, 1 — 789 %4, 1 . 562 4, AR EIRT
Wi T EGAC B A w L, Ira 2 ik R e i I
PEEE R E KGR,

1.2 HrRTh

121 —fEiAs SISm0 &
Al — SO 5, N R BRI
PR AT B RS RS KR ALY
NI e o B K W v & L I @ I B3 P
S ET) AE S B Z BE KT B EE SN
HE K pE AU AR R ME R R R AN A
1.2.2 &K KHA Z ek F & (Epworth Sleepiness Scale,
ESS) ' H AT Johns HAZ S, 1991 £ T
I R, 2 B 2 A T PP AG H () e B e 1) [ 4 | T
ESAT FEEML AR G SR A B R
AETE ORISR R R AR R 23R %
FEX A C 1Y g BEIR AS AR e, R A
2 DATIRRE S 0 43, 52T REATHRBE R 1 43, T
FIREFTIGRE Ry 2 43, R P REFTHERE N 3 73, =& IL 8
L, 5T R 0~24 43 ,0~6 430G H IALEBE, 7~ 10 73K
A H[RUERE 11~ 16 43 Ry AR5 EUE, > 16 73 N A fa ks Pk
() SEVE 50l v, SO B R R P R, A o R
H (] g A ARG i {5 5088, it I i, 2 L PR A TA Y
e M BEIR R 2 —

1.2.3 % BR™ ¥ 42 & 45 2 % & (Insomnia Severity In-
dex,ISI) 7 H1 Morin Z5:4m ], SEFRILA 7 TN A, 1
58 X} Bl AR | I TR) T BB ) 2 e R A 0 O
SN AR B A [ R R PR B 4 AT EH A 0~ 4
53 5 Y4y, B 28 41,0~ 7 43 R ol R AR U R,
8~ 14 43 WEREESRHR 15~ 21 43 K rh R AR 22 ~ 28 43
R E AR, SR IST AFAR 25 2 A B Y R IRCIR
I, iz e A TR A PR, B 1 R R R R
(1) 7 E R FE DA K 2 B AR ( 4n A B R X | B B 24 45 [
M LR A% B E R AR T
R RMIEARAFAE , F2 3 Cronbach o REH 0.74,

1.2.4 FHERKRLAZTRE RABAERE, L 12
R LG AL 5 SRR B M DG B (3 ), 47 R
AR R T AT TC AN T LA R —
TR RERE % Ml FZ DI RE AT 5 ARG (2 ), 7k
“HTE L ERK AR B TR 2R 2T AL
(1) EE 20 R 4 g R A T (2 ) 5 B HIR R 5C 7 1T (4
) BIVRE 2 A5l AL B A A A B 3R B
JEAS 2 AR | 5 2245 B[R] ACBE 5 2 75 A R 24 A X
T FHLTaE i A A 5 ORI P s A) IR (1) |

1.3 %it# % 15/ EpiData 3.0 845 HE 7 $HE

TR A R SPSS 20.0 #AF#E AT 5835397 o
THEPORIEAT IR TER S, 75 & IE SRR ¢ K g ik
FTHCEE, AT IE PR T RR ARG 38 R AT U5 1%
BORHHI X RS R4 T HA . KK iE «=0.05,

2 H#R

2.1 BERREARRIL FA ESS IR (5.70+
3.99)4% A HIHERES 1 402 4, 5 37.4%., 1SI -1
00 (5.19 £ 4.34) 4y, Bl IR B 5% & 719 %4, 4
19.18% , A[RIAEGFNTE R H 22 E ] ESS, ISI 15853 22 7
WHEG X (P EH¥<0.01), WE 1,

2.2 FHAMEREL 17.3% 08U IR T 2L,
47 4% N BT E  28.2% N AT A Al G, 7. 1%\ K
N

34.1% W\ R fdt AL R Dy 68 T (7 FH A Bsf (i) AFA
Nz ; BREHFHNKEO~2 h ERE, HEA
B 74.7% ; R HFHL>2 h F 5 25.3% ; R H
FHNBOE ZAE R A N L], LAEgh 63.2%,
SR 67.0% , LR 81.2% , i — N 83.5%, i
TN 80.1% ; BERGAE H FHLAT K AE 0~2 h i AH S i
HISE AL A 91.2% , BERT 8 TF-HL>2 h #AYL
i 8.8%.,

BEFT A ECTHLN S 27.3% 8RBT 49.7% , 4
WHCH 23.0%; 3 0~2 h B9 /5 66.4%,>2 h ) &
33.6%;65.9% Ay HE H i FH T ALK 2 52 ) A B
30.6% N N BIREENN | 3.5% N J 25 500 5 47.3% NN
B T 42T FH AL AS S 00 ABE | 52.7% [ A BE R F F-HL
R A BE , oA 38.9% T 2E 0~ 30 min ABE, 10.8% 75
%1 31~60 min ABE,1.9% 752 61 ~120 min AIE,1.1%
T2 h LU ARE;76.7%A 4 A & B ETFHLIRERY
FH 7 2 A T ] TE A

R 1 TRTABFERARE RN P FEERERFD LS (vs)

AEL T 5 AN @il ESS ISI
g £ 1 001 4.60+3.80 3.95+3.95
N\ 1058 5.36+3.77 4.83+4.01
L 339 6.29+4.16 6.42+4.75
e 789 6.58+3.80 5.90+4.25
=t 562 6.73+4.25 6.35+4.79
F A4 47.97 48.59
P i 0.00 0.00
4531 B 1918 5.43+4.09 4.90+4.37
& 1831 5.99+3.86 5.50+4.29
i 4.78 3.97
PA{H 0.00 0.00

AR B A R E

2.3 ARFEBERTEL A A AR FALAT A ESS &4 B 4k
B NI B R A R T AL AN 1] B ZE AR 45 42 A A
B8 ) ESS By LR A Gt EE L (P EY
<0.01), W2,



60 o E A4S A 2019 4E 1 A48 40 555 18 Chin J Sch Health, January 2019, Vol.40, No. 1

2.4 REBERE A FHETE IS &4 B ok fE
A d T BE AL AR 2 240, 76 A B R M | B IR 24
FRIRIXE LR R A AN 5 O T RE S I AR T A R )

WL BE A5 20 [ IST B 7k 22 S B A G it 2 8
W33,

x2 AEEAERERFVRBERZEE ESS EZBIES LB M( Py~ Pos) ]

IR/ (h - d7™') AL s A asiasln PNFERLE TH/MEK BATEAREE BIEeE  EE5ESE By
0~2 2543 0(0~1) 0(0~1)  1(0~1) 1(0~2) 1(0~2) 0(0~0) 0(0~1)  0(0~1) 5(3~8)
>2 457 1(0~1) 0(0~1)  1(0~2) 1(0~2) 1(1~2) 0(0~0) 0(0~0)  0(0~1) 6(4~9)
Z 15 6.77 4.97 6.24 6.65 3.74 2.33 3.03 1.87 6.71
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00

L BURE B BRI,

F3 AEREAEASEFURERZEE ISIEEZBIEF LB M( Py ~Pys) ]

I/ (h - d7") NEL

ABERAME  BEIRAESFRGE LR

MEMRANE . DIRERIRIE ARG BE o IRYCRe &

0~2 2543 0(0~1) 0(0~0) 0(0~1) 1(0~2) 1(1~1) 1(0~1) 1(0~1) 4(2~7)
>2 457 0(0~1) 0(0~1) 0(0~1) 1(1~2) 1(1~2) 1(0~1) 1(0~1) 6(3~10)
Z A8 6.69 6.01 6.62 7.40 7.34 7.82 7.40 9.53
P1iE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

L RURR B A R

3 itig

A A 37.4% (W AE AR R H (] BE R BE
19.2% 1) rh 2 7 R B B0, P 8 259 B AF 2 T i 45
B ETHES 5 E P A R AR AT RERE AR %
T IR R — N &R, 2ok ESS, ISI 14
Sy B AR R R A R IR R R A A, 5
W — TR A L R

g A A0 A BE T ML G 55 Ry i , [ o AR Ao ol
P2 S BV BRI 3k 98 55 SR AS I, 328 1M ok A1 B AR
Fre R 4 (8 5 IR R A 1T BE S H B
A I O AT O, 3K PP G £ T i AR A i AT
R FHUAR SRR S P S R E Sk SR
Sy A W% WRAR T A wpsgon | TR AL 4
R A S8 SRR A BRAR 0 ML AR vl
T AN, ] o IR B R R RN R, g
W 7 FH BT Xo e IR 55 2 170 52 Wi 2 % WA TE 1), 7 2
TR %) W AR AR SIS ] 5 22 # 1%) BeE IR DR 5% 3B i e T Ao
T AT

AT KB, rhag A AL L D g r o b A
e, SESMIFFR AR —3 R AL
B R 25 2 h LN, 2B FHLE B 20,
HRZHrh 2z R A Bl T T HLAR 23 52 e B AR, TA
A CAEHFHL 7 O AR, 5 52 R 52 e B AR 17
BUATE A, Ul B 25 b 2 A i ay Do AL, AL AT,
AN R e W AR 0T 1 B 1 R 2 2T 0%

A5 A 0B iy el AL A B BE AR T e A b
TS B AR N, v 27 AR 0 ST P O i | AR
P 2R e A &\ B BB IR BE T D4R A 3.
RO R K, ACRE X L A A R Ok 2,
S50 ol FH T AL (] BROR R A, BE R E A FHL>2 h
H ESS %45 H (BRZE AT IR IE 2% H ) K s g 1SI 45 5%

H A 851 0~2 h N3, 370 B i 4 s i) 4 FH 57
BILSE e B B S5 2t K H ] RIS 55 | 5 [ N AP i 9 45 21—
%&[2—3,12,19] .

AHIFGE I — 2R ST 2 A R R T AL B
IR e A 22 ) ) G 2R, 7 e e 8 ) 7 L %o AR
AR R, 5 EAME I A", Johansson
SOV, 97 % B Bl A B 11 il R RO 50 AR B
i, L A R 2 7 5 B IR AN H () ) g 2% B0 AR
5, Bartel 572 K B R A AR R AR 3% B 5
TSGR 92 B [0 O T 0000 0 %K T LA A S AL
F AR EIFELT T EOESE I [ 3R . Van den bulek 2
KIR,FE ol T O] BB 23 % i /AR ) B FIRG 5 A A T
o, SALE R 3%, YA AR A% A
TGS 227 TR R 7 R B J5 o 109 e R L 5 ol A1 ] 144
BpUMEERRE R 2 3 R P T A B TS S U
AR AR, DAARAS 5 A BEAR . T A RE IR A
HeE A B TFALAE SR AT T 9, 40 AC BRI R AR A
[] 5 2 i 2AG S PRI (an dan e 2 61 42 748 FH L) 19
AR 200 ZOEF TN E 66 E R BETF-HL, 4%
Pl e A A B RE LR R R T L — 2 5
FHAE A BBl R RE LR

AR FHUE NG O E R A R, 5 H i
PRI EANIEESE Sl ¥y IR L G SN
T A AR BF 5% 245 SR 5 HL A AF 5% X6 L 1 UE 6 AN 7843
N2 1] T G ] R A R A 2 SR v 2E
B AT ML R 0 AR A A 50 1 TR, AT ol v 2
A IR 015 DA B

4 SEE
(1] ¥4 4 LB s Fie sk G 5 DL VA AL B 58 [ D ] 80 . )i i K
2#,2015.



TR 2EAE T A 2019 4F 1 A58 40 55 13

Chin J Sch Health, January

2019, Vol.40, No.1 61

(2]

(3]

[10]

[11]

[12]

B, B, SRR I e R A R A T AR X A G o i ) 52 )
[J].HP E2EAs T, 2016,37(2) :303-305.

TRRK TR, AR, 45 VTR R AR G 2 L LA A e B 4k 7Y
R[] E SR A2, 2015,36(5) :708-710.

FOSSUM I N,NORDNES L T,STOREMARK S S, et al.The associa-
tion between use of electronic media in bed before going to sleep and
insomnia symptoms, daytime sleepiness, morningness, and chronotype
[J].Behav Sleep Med,2014,12(5) ;343-357.

TR, B35, SRR, S5 N RIAT S R R S F T P VTR T L
FE R IR IE RIS AR WEE ()] P E S A B2, 2015(10) ¢
17-18.

JOHNS M W.A new method for measuring daytime sleepiness : the Ep-
worth sleepiness scale[ J].Sleep,1991,14(6) ;540-545.

CHUNG K F,KAN K K,YEUNG W F.Assessing insomnia in adoles-
cents ; comparison of insomnia severity index, athens insomnia scale
and sleep quality index[ J].Sleep Med,2011,12(5) :463-470.

ASFHte BB sk, 45 T T g A B X | H R R L K H
[N REIR DA TR A5 [0 ] BB EE 2, 2016,54(19) <127
1311.

SEEHN, PR3, IR, AR £ U AR R B H B
AR B AH DGR ZR [0 ] o [ B 2ok 4o e g 2 75, 2012, 38 (1)
641-645.

GAINA A,SEKINE M, HAMANISHI S, et al.Daytime sleepiness and
associated factors in Japanese school children[ J].J Pediatr,2007,151
(5):518-522.

CHUNG K,CHEUNG M.Sleep-wake patterns and sleep disturbance a-
mong Hong Kong Chinese adolescents|[ J].Sleep,2008,31(2) :185-
194.

THOMEES, DELIVE L, HRENSTAM A, et al.Perceived connections
between information and communication technology use and mental
symptoms among young adults: a qualitative study [ J].BMC Public
Health,2010,10:66.DOI;10.1186/1471-2458-10-66.

[13] BJORVATN B, PALLESEN S. A practical approach to circadian

rhythm sleep disorders[ J].Sleep Med Rev,2009,13(1) :47-60.

(L#EF 57T R)

(3]

[4]

[10]

[11]

AU MR AR VEPE, %5 30 B L 3 IIMORE SRS A (1] F
FE A4l A4, 2011,26(29) :4563-4565.

it I T R AT LR AT R R S RS R A )]
HEAYI2EZE,2017,5(2) :63-66.

BRORTE , Aif . L ARMORE 1% 7R R A AR AT 5 8 (M F o il e
[E PR LR #2475 ].2014,41(2) : 161-163.

JA F = AHIAE 1% 2R B A5 L2 TR B A o 1) R0 % i 3 ol 0 A B 5
[D].HHE . ZHRIERI K, 2015.

BA R, 50K LT IE 1 R A 0 L A [T S B
Bl R 2275, 2016,13(4) :98-101.

B T, B 7 8, A OO 1% 2R A L 3 AR AT o I A
[J]. A8 T4 ,2016,37(2) : 184-186,189.

R AR ELE R BT R R N SN[ D] A% 5
ZEBE R ,2013.

R, 2R R AIOMURE 3% 2R R AT L EE AR AT o B8 3 2 ) 4 T
kR 1] EL#E R, 2018,26(6) :634-637.

PROVOST B,CROWE T K,OSBOURN P L, et al.Mealtime behaviors
of preschool children; comparison of children with autism spectrum

disorder and children with typical development[ J].Phys Occup Ther

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[12]

[13]

[14]

[15]

[16]

[17]

PIETER S D,DE VALCK E, VANDEKER C M, et al.Effects of pre-
sleep media use on sleep / wake patterns and daytime functioning a-
mong adolescents ; the moderating role of parental control [ J].Behav
Sleep Med,2014,12(6) :427-443.
YEN C F,TANG T C,YEN J Y, et al.Symptoms of problematic cellu-
lar phone use: functional impairment and its association with depres-
sion among adolescents in Southern Taiwan[ J].J Adoles, 2009, 32
(4) :863-873.
DENIRCI K,AKGONUL M, AKPINAR A.Relationship of smartphone
use severity with sleep quality, depression, and anxiety in university
students[ J].J Behav Addict,2015,4(2) :85-92.
TOCHIGI M,NISIDA A,SHIMODER A S, et al.Irregular bedtime and
nocturnal cellular phone usage as risk factors for being involved in
bullying:a cross-sectional survey of Japanese adolescents[ J].PLoS
One,2012,7(9) :457.
AREAE RO [ M ] ALt AN REE A, 1995:35-38.
HIGUCHI S,MOTOHASHI Y, LIU Y, et al.Effects of playing a com-
puter game using a bright display on presleep physiological variables,
sleep latency,slow wave sleep and REM sleep[ J ].J Sleep Res,2005,
14(3) :267-273.
JOHANSSON A E,PETRISKO M A,CHASENS E R.Adolescent sleep
and the impact of technology use before sleep on daytime function[ J].
J Pediatr Nurs,2016,31(5) :498-504.
BARTEL K A, GRADISAR M, WILLIAMSON P.Protective and risk
factors for adolescent sleep: a meta-analytic review [ J ]. Sleep Med
Rev,2015,21(6) :72-85.
VAN DEN BULCK J.Text messaging as a cause of sleep interruption
in adolescents, evidence from a cross-sectional study[ J].J Sleep Res,
2003,12(3) :263.
AR, BRI AR R B R A TR A M R BLR B R mi) PR R 20 B
[J]. A4 LA, 2014,35(7) 1 1025-1027.
AR, X 2%, S IGE v, 2. R A B R 0T o K JHC 52 ol ) 2% 0 A
(1. BB BE ¥, 2007 ,34(5) :875-877.

Y #s B #A: 2018-05-24 ; £ [2] A #: 2018-07-08

Pediatr,2010,30(3) :220-233.

PEF5 WY, AR WA , T2 008, 45, HICAAE 0 A e )L e A £ AT S [ B BIR

SrpTL0]. AR A, 2014,35(7) :992-994.

SCHRECK K A, WILL JAMS K,SMITH A F.A comparison of eating

behaviors betweenchildren with and without autism[ J].J Autism Dev

Disord 2004 ,34(4) ;433-438.

HUBBARD K L,ANDERSON S E,CURTIN C,et al.A comparison of

food refusal related to characteristics of food in children with autism

spectrum disorder and typically developing children[ J].J Acad Nutr

Diet,2014,114(12) ;1981-1987.

ODAR S C,DREYER G M L,ROBERTS M C, et al.Mealtime behav-

iors associated with consumption of unfamiliar foods by young children

with autism spectrum disorder[ J ] . Appetite,2015,95:324-333.DOI.;

10.1016/j.appet.2015.07.019

2L ILER BT R )] EDLE R @A, 2008,16(6) :

251-252.

AREHE , FHIGERE , v 4, 55 IO JLEE 3 IR B AR & AT Sy I T

TR ERAFFE [ ] b L E SRl A4k, 2014,22( 2) £ 128-130.
Wi B3 :2018-09-18; 12 [E B #3:2018-11-14



