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Association between the degree of depression and internet use
in depressed adolescents:the mediating role of sleep disorders
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Abstract : Objective To investigate the correlation between depression and internet use among adolescents with
depression, and to examine the mediating effect of sleep disorders. Methods Adolescents who met the ICD-10 diagnos-
tic criteria for depression were selected from the inpatient and outpatient departments of the Shandong Mental Health
Center. The IAT,CDI,PSQI,and other scales were used to survey them,and a total of 397 questionnaires were collected.
Statistical analysis, including demographic information, single-factor correlation analysis, Pearson correlation analysis,
multiple linear regression,and mediation effect testing were carried out. Results  Single-factor correlation analysis found
that age was a common influencing factor for internet use and depression among adolescents. Pearson correlation analysis
found a significant positive correlation between depression level and internet use and sleep problems(r=0.48,r=0. 68,
P<0.001). There was also a significant positive correlation between sleep problems and internet use (r=0.35,P<
0.001). Multiple linear regression analysis found that negative emotions (8=0. 14,P=0.030) ,low efficacy (8=0. 21,
P<0.001) ,interpersonal problems (B8=0.13,P=0.018) ,sleep disorders (8=0.16,P=0.002) ,and internet use were
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positively correlated. Mediation effect analysis found that sleep disorders played a partial mediating role between negative

emotions, low efficacy, interpersonal problems,internet usage,and depression,with mediation effect values of 0. 52,0. 88,

and 1. 20, and relative mediating ratios of 25.07%,24. 62% , and 29. 78% , respectively. Conclusion In adolescents

with depressive disorder, negative emotions, inefficiency and interpersonal problems affect the degree of Internet use

through the mediating effect of sleep disorders.

Keywords : Adolescents ; Depressive disorder; Pathological internet use;Sleep disorder

I R AE W 2% fiff FH ( Pathological Internet Use,
PIU ) S48 H ek A5 5306 O 1 2 S04k 1 B
AP A DI RERE RS — ML G, SR RR
Fooh o« W 45 4K H” ( Internet Addiction Disorder,
IADM 5 /A 3 B filE FH 0 4% 5t 25 1) D) il e 1
(CANA I BT BRIG5> BG4 22 4 ) RN ™ B A A
MG BEA 2, RE 2022 4F 6 A, KEH 19 ¥
PATR A7 A0 4R R R B 7 O 17, 7%, e 4R
ZHCN TN AN TECHR S R T 5 EEE
2R E O — AN AT Z A )

DATEBIF 5T 45 R 3 W 0008 e ik A0 19X 45 ik 2 ol
HA B A S o de, AT B 5 5 I 45 4k
BATER R I, — T Meta 73BT 45 2R 3R 1]
PO 248 AR 5 T 4RI e i 1 i A 8 e 3K 32%, HL A
ARREIRTEATS W Ay H00 IS I 5 14 1) 205 ok 88 7 A4
AR LS IR AR T 0 A AT AR P
R RYAT R R IE TR AR SR T X AT A%
PS5 2 2 A] R 23 ik — 20 R T AT 4 R E
w7

KT 0 465 3k B 1 P52 o S AR 7K P Y AL 1 v AN
A, DI SE e 20 e IR 7 R 001 B 1 B IR0 8%
AR 3 35 47 5o I AR DG ™ A5 R SR E B T
SR R S G T T L U ) £ R g A AR
e R S ARG ], FU0 AR A 75 /D AT 1) D) 2% 1 P e
oA T A AF i, ELAATT S S ) I B B 3K L AT
AR T, DATEOE 9T 256 T [ Ak X 75 0 4E ARBE,
X AR A 7 D AE NBEIATSEAR D, 28 5t
ARG AR5 2 B 0 0 2 2o BEAT T DG 3%
e, AFS B TR 2o 8 A AR R A 7 D AR T, A
TVABBR A 5, 70 A7 PR I A5 25 24 P8 2 i 52 o )
ZRAd PR FE Y, 4G 0 e IR B 15 1 v VP

1 #AMEHE

L1 —fgoH
2021 4E 5 A& 2022 4F 2 H B L R A K
F A HRUU T2 802 FUE B B9 AR e 5 5 /D 4F

o WO O PGS A ) 4, Ry R 1) 46 1 A0
P, B I IR B2 0 B 348 532305 T 20min P 58 1
W& PR M), AR IT A X 4L 397 A
IDAERT A ANHARE , FL AT BEAEAE N 45 HORE 189 i)
(47.6%) AFHEMI L5 LG 42 411 (10. 6% ) , — L%
BUE BT Bk 114 A (28.70%) , Lok 283 A
(71.30%) ;4E45 (14.93+1.77) % . ZHEFLE T
I, /N2 24 N (6.00%) , 81 185 N (46.60%) , 1
H1 184 A (46.30%) , K=K DL 4 N (1.00%) ;45
PG R 39 N (9.80%) ; Wk TiT 262 A
(66.00% ) ,4¢HF 135 N (34.00%) ; 3 A4 T4 124
A(31.20%) ; SRS A IE H 353 A (88.90%) , &5
530 N(7.60%) , 5J7 fiEAE 14 N (3.50%) ; F i
ZETCARMCTT I, A 14 N (3.50%) , 454 | 63 A
(15.90%) , %% 273 N(59.70%) , F2W T 74 A\
(18.60%) ,729 AN(2.30%), N 1)22 4
FIB MU EBRFAE R L BRI 12, £5 4 1CD-
10 SWARRERHZ AR TE ; 2) 4R 8 11 ~18 J 2 53) 4k
R g WP N s Rl HEBR bR o
1) e FR b NS ol s 5 225, 0610 A OURH 155 J% e i T
20K E R A (DIUAE 1% 2R W AT | T A Bk P 22 Bl B
i3 FhEEG A ) 52) A IF M EAKAR A & . A0
FEARAFIL ZR A G i A O (e B2 B S e, it
5:(2020) 1B H S (RO8) 5, JFHUAR T2 H5EH Mk
FE LB N R S R R

1.2 AL H

1.2.1  —BIEBLIEE , ARG RH A 9 i — s
BUVR A FEE AL B R RS 2 HE R R
e PIAR = RS RS S s & A AT
FRELTEARBL A EEUS IR B

1.2. 2 JL# ) B & %% ( Children’ s Depression
Inventory,CDI) , %2 H Kovacs 4" i T3F
AR L 2 ARG 25 54T R % &R
A 27 ANEH L 5 AYERE . bR 2 BRI
A ARALRE | PRER B = AL A B, BRI E A 1R 0
PR iR « 2 < BJe” A EVE R 0~2 4,



- 408 - T BB 2R 2023 4F 12 45 46 455 6 ] J Jining Med Univ, December 2023, Vol. 46, No. 6

A

AR SR 27 B H B BRI, s e 2
5.7.8.10.11.13.15.16 .18 21 24 .25 Wi N Jz [f]it
g, BN 0~54 43 43808 R R FAR K F
e, Horp =19 Sy a2 W o AR B A, AW ST
Cronbach’s a 25 0. 93,
1.2.3  FH/DER L BUE E % (Internet Addiction
Test,IAT) , % # H Young 2L e ) 4% 168
A REEA g bIE R, A 20 N H RIS H
BT Ay JLP- B BRI 7 R
B HENEE N 1~5 4 iZm R BT 20~ 100
I% o SPECHE BEAR S R AR R v, P, R
5320 ~ 39 F3 1] H K Sk R A X G2 AN A7 7E N 2% e
KLY 40 ~ 69 43 H W7 A 1 A X 4 1T BEAFAE I 45 A%
T, 3 70 ~ 100 53 I By Sk 8 A8 X G2 A7 7 N 25 1
&, TEARDIFEEEAR (n=397) 1, Cronbach’ s o
0.93.
1.2. 4 DU 2% £ i BR 1 5 45 %0 & & ( Pittsburgh
Sleep Quality Index, PSQI), 2R FH UL 2% £ K 2%
Buysse 25" 4 il 19 PFAl A4 — A~ H Y IE B 5
i, ZERLA 18 MNMEH A 7 YRR . AR 5T
i AR () AR A | AR AL A | BRI A A I
YN H RIDREFREAT . ASBIF 5T AR B 5 A4
JE (B3 M R R | BIR 25 4 fifE ) 0 [ oy
0~15 43, 5ot $ R BEHR [ itk £ hit—2
PR RN 32 A5 01 7 Y R o 286 it T 2 2 22 ] 1)
KA I T MR A5 4 B2 1Y J5 iR 0 i R e A
9 ANBLH IR 0~27 43, ASHFSE Cronbach’ s
a 0. 86,
1.2.5 FdREH 5500, BN BRI
PR RS I RHTAT 22 SRR AT T A% A R A, O
AT ER B M R e R S e v . A RIS
ILERAE 564 a4, Hob A 167 My v HERR , A 300
B H70.39%
1.3 %it5FF%

fdi ] SPSS25. 0 X AT SR 27 3 A, K — A
2208 %/ x+s FEATHEIR , >R H Pearson AHE 43
BRI AR KT | X 2% (1 FH A 32 e R[] 20 174 4 G
P 3 SR FH 22 o2 M 1m0 A o0 2% feff A 3 647 20 AT
BRI W N K 5 2T R, £ PROCESS
v3. 4 W AR RS 4 g4 57 faf B AR RY i ] Boot-
strap 7 ¥ XoF i G 52 A5 174 [0 422 35 N, iR A 7 A 0, E A
HURE 5000 W, 45 95% B X AN ALEE 0, W47
N2, LhP<0.05 HEAGH%E X,

2 #R

2.1 AERHESH
TIAR 7K -5 o 2 fift FH R R B R[] 34 222 1
M (r=0.48,r=0.68,P<0.001) , HEHR 7] 5 5 ]
AR R IEA L (r=0.35,P<0.001), UL
#1,
A1 MARLER

xS 1 2 3

1 P %4k AR 45.59+17. 47 1

2 AR 23.92+12. 09 0.487 7" 1
3 B OR 7] A 6. 00£3. 52 0.35**" 0.68""*1

. P<0.05," " P<0.01,” " " P<0.001, TR,

2.2 ZAKMEEESH

FEFE AR A AL B SR 258y =Rtk A [l
B RAkAE(B=0.21,P<0.001) fAtElSLE (B=
0.14,P=0.030) APFrA & (B=0.13,P=0.018) ,
BENR 65 (B=0. 16, P=0. 002 ) Fl ™ 44 3oF i fif J1] =
IEAESG, W2,

k2 ZALMEPELER

A A2
B P B P
3 0. 07 0. 191 -0.58 0.197
S -0. 14 0. 005 -0.10 0. 025
& 0.21 <0. 001
Tt 2 0.14 0. 030
NG 0.13 0.018
B IR A% 0.16 0. 002

AR L WA A R =0.02,AR =0.02, F=4.81 ;4 # 2
# A48 4 R*=0.27,AR*=0.25,F=24. 56,

2.3 PR B

HAS RO 43 K B P 4 IRRRE L N B () A
VB B AR, 45 (o FH R B Oy PRI A | I IR s i A
FH AR AT NS, 25 R N SRS
2 ARELRE R [n) A% o £ 5k 5 P %) L 42 355
B R e X O 2 o il T 49 ) e 00 0 19 I 2
ST SR - AR B RS A A B I 4 ARARRE |
o ] 505 X 286 3ok Al P =22 [ 43 A AR Ay
RO AE 3 5 4 0.52.,0. 88 1. 20, AHXF FR A 7 H 4y
W 25.07% 24.62% 29.78% . WK 3 4,



T BB 2023 4F 12 A4S 46 %45 6 ] T Jining Med Univ, December 2023, Vol. 46, No. 6 - 409 -

A3 BERRFEARLE QMR 4 ARALAE S P Ak R AR JE 1R 84 A R0R AT

oV R ACDE: 95%CI
UREF FmEF SE 14 115 _— R? F
AHBIE TR EFR
R U 7F fibE 2k 0.57 0.07 13.78*** 0. 86 1.15 0.32 189.90" * *
R 2545 JF) A2 M % 0.33 0.25 6.10"** 1.05 2.04 0.22 55.47" %"
B IR 55 73 0.19 0.14 3.58"" 0.23 0.79
P R S A &1 0.43 0.14 9.49* " 1.08 1. 64 0.18 90. 13"~
) A% A2 E &l 0.32 0.41 6.56" " 1.88  3.48 0.23 58.89% **
A BIR [5E A 0.24 0.13 4,977 " 0.39 0.90
B HR [ AF AR 9 0.44 0.18 9.68%** 1.37  2.07 0.19 93.62% %"
) %A% AR VNGALE: 0.27 0.52 5.44°"" 1.81 3.85 0.21 51.01°"*
B B 73 0.26 0.13 5.27%%" 0.44  0.96
k4 MR ( Bootstrap #:%5)
95%CI
il 2 RLAR ARER (RS S @A
TR kR
B M 2 BE IR AT — W) 2538 A% ) HEBHR 1.54 0.25 1.05 2.04 74.93%
8] R R 0.52 0.17 0.20 0.85 25.07%
B 2.06 0.21 1.64 2.47 100. 00%
AR AL AL — B IR E 23— P 2533 B 4% R HAEH 2.68 0.41 1.88 3.48 75.38%
8] 4 3 L 0. 88 0.23 0.45 1.33 24. 62%
b8 92 3.56 0.38 2.81 4.30 100. 00%
AR 1) R — B IR 5 29— B 2533 JE 4% B 2.83 0.52 1.81 3.85 70. 22%
] 25 5L 1.20 0.29 0. 66 1. 81 29.78%
b8 951 4.03 0.48 3.08 4.98 100. 00%

3 Wit

ARICEE RS 5 /D AF AR £ 3 0 4 e
Rz AR e S TR | D NI B A ST 7K
5 0 2854 AR BE 22 18] 72 B 73 A 1 T B 4
RASCRE AR [R]85 R L 42 5 e 410 A8 i - 2>
A1 O 6 feT PR B A AT L ok e R o 5[] 2 52 i
PR B R /D AR Y I 260 AR BE

AR, FE AR 5 7 A0 4F A RE o fpk
L™ H RN 26 PR B, X 5 LAAE Y
— T EE R AR ARATA T I, 4
i A TR — R M T S ) R A A ] 17
2RI RE ) TT LATSOI P2 i b 4 R
A1 55 A TR R G 28 Y T AL AR T 245 9 XK B
(Internet Gaming Disorder, IGD) £ 35 7£ 22 [ P 1%
LRI, TTRE 20K ) 28 i R AR g — T o AN R SR
DS B [ R, - A1 25 TR AIE vh 34 R 22
figett  FERVAR AT AR A RE D, [ TR AL AR A
RN, Do 268 felf PR B By, ik 5 LA ISR 4508 —

BOP L AFRACREAR T 2 ) 4% U v o O A
FIR I FRARE S 4 T A AE T LA A 22 HE A
C A T], Ao BRI B 2 A H R AR TG AR R
RIE R, A BRALREEAR Y 5 AR AE H R %
HEFI: ) A= 3 HCRE A X LSS, SR S DTk )
285 U X AN A B2 A, P oA ik GBE B S AR T AP R
T3 T 11 T £ Y A Ak D 7 A A
R A5 L 5 15 M0 F FABE A T EORIR, BT N
({R(NE:ARS I SRl Miveons S 15 W SR = AT S L P
17t 2 S B 2 U 0 R SR AN AR, TR
B 1 T RE AT LA A5 3 915 19 4% IS B9
T

ABFFEIE KB A7 AN PRI 77 /DA R 4548
FHRR B, X 5 DA B ge 4 e — 300
Z NPRASAEA 5 9 75 A AR P38 35 A 7 B i
PSS A2 BT DR A AT T 08 T 0 45 i
Rk, BIVSE o 3 I | P BN P e 25 28 3 A
TR 5 28 Bl A T T 0 45 AR AR 32 B AT
YIS R N B 5% 28 R LAl A 9 265 18096 19 A



- 410 - T BB 2R 2023 4F 12 45 46 455 6 ] J Jining Med Univ, December 2023, Vol. 46, No. 6

A

A2

T ARG K B, A AE IR A B R 1 >
A R AR [0 R 7™ 1, HLvp 7 PR AR 28 KRR L B i)
RS 2 5 Wi B PR ) T SBE DR 2R G R 2 1 R
FEG 25 FAE FERRAS IR R & 3R, >R F IE S = AR
AT Dol 38 2 IR T ) T AR AT 26 , D T A 50 36 7 B
MR 53 A, PR AR AR 2 3 o 4 4 A A
VR SBR[ R 56 R 22 M AR
I HI BT 2 AN, BR T A Tk = () 22 4 JRaTiy ik B T
JOFURYE [ 4 e 2 BT B PRI E DL S B AR 3%
SEMERRAR . A AN IR W PR G e A B 1T 45
i A e T AL AE Ry —Fh 215 3010, 3l i i R
VIR FRAT W A B, ARV 2 AR B 15 19 7
RSN 7 D I R S BT gl B <P
i, A, FIER A SR HR, AT LA 50 T )
ZRIRIER K AR LA IR AR R B R s £ 1 )
2 1ok B 2 A0 A7 AR A v I AR G

ZE BTIR  AHIEIE (X G35 s Wi R AR R i
B DA (R L EE AR i 45 A 4EJE, IF i ad rh
AR B UE T 7 A AR AR 7K - 5 B AR R A5 L K% )
AR Z RN CR, SUIERMISAHE L, AT
T NHE RN P 25 B A 0, il R T At
BB ISAHE « 38  HEA T A RS B BRI ok 2 e AR
Wi D4R H AR AL A E 77, 3 A BEHR DA
AT AR YT B0 R AR (1) 1, DT IR s A AR B i 7 /47
A PN % o ol R

A Bk R TR P RALEF EAE,

S ELHK .
[1] Mk kiR (M), b w AR T A it
2018:690.

[2] Kuss DJ, Griffiths MD, Karila L, et al. Internet addic-
tion: A systematic review of epidemiological research for
the last decade[ J]. Curr Pharm Des, 2014,20(25) :
4026-4052. DOI;10. 2174/13816128113199990617.

[3] Pontes HM. Investigating the differential effects of social
networking site addiction and Internet gaming disorder
on psychological health [ J]. J Behav Addict, 2017, 6
(4) :601-610. DOI: 10. 1556/2006. 6. 2017. 075.

(4] BRAHEAARE. TERLRMERZ LT SAAHFH
50 R(PEZBEMEL R ERULGTRE)[J]. BE
B #4857 ,2022,31(5) :12.

[5] Carli V,Durkee T, Wasserman D, et al. The association

between pathological internet use and comorbid psycho-

[6]

[9]

[12]

[13]

[14]

[15]

[16]

pathology; a systematic review [ J |. Psychopathology,
2013,46(1) :1-13. DOI; 10. 1159/000337971.

Ostinelli EG, Zangani C, Giordano B, et al. Depressive
symptoms and depression in individuals with internet
gaming disorder: A systematic review and meta-analysis
[J].J Affect Disord, 2021, 284. 136-142. DOI. 10.
1016/j. jad. 2021. 02. 014.

Santos VA, Freire R, Zugliani M, et al. Treatment of in-
ternet addiction with anxiety disorders: Treatment proto-
col and preliminary before-after results involving phar-
macotherapy and modified cognitive behavioral therapy
[J].JMIR Res Protoc,2016,5(1) :e46. DOI:10. 2196/
resprot. 5278.

Fang H,Tu S, Sheng J, et al. Depression in sleep dis-
turbance : A review on a bidirectional relationship , mech-
anisms and treatment [ J]. J Cell Mol Med, 2019, 23
(4):2324-2332. DOI:10. 1111/jemm. 14170.

Marino C,Andrade B,Campisi SC,et al. Association be-
tween disturbed sleep and depression in children and
youths: A systematic review and meta-analysis of cohort
studies[ J ]. JAMA Netw Open,2021,4(3) :e212373.
DOI; 10. 1001/ jamanetworkopen. 2021. 2373.

Kovacs M. The children’s depression, inventory ( CDI)
[J]. Psychopharmacol Bull,1985,21(4) :995-998.
Young KS. Internet addiction test [ EB/OL] [ 2021-12-
30]. Center for on-line addictions,2009. http://stoelt-
ingco. com/Psychological/media/IAT_web_sample. pdf.
Buysse DJ, Reynolds CF,Monk TH,et al. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric
practice and research[ J |. Psychiatry Res, 1989,28(2) ;
193-213. DOI; 10. 1016/0165-1781(89) 90047-4.

Liang L.,Zhu M, Dai ], et al. The mediating roles of emo-
tional regulation on negative emotion and internet addic-
tion among Chinese adolescents from a development per-
spective[ J ]. Front Psychiatry, 2021, 12;608317. DOI;
10. 3389/fpsyt. 2021. 608317.

Shin YB,Kim H,Kim SJ, et al. A neural mechanism of
the relationship between impulsivity and emotion dysreg-
ulation in patients with Internet gaming disorder[ J]. Ad-
dict Biol, 2021, 26 (3): €12916. DOI; 10. 1111/adb.
12916.

Ceyhan AA,Ceyhan E. Loneliness, depression, and com-
puter self-efficacy as predictors of problematic internet
use[ J]. Cyberpsychol Behav, 2008, 11 (6) : 699-701.
DOI; 10. 1089/ cpb. 2007. 0255.

Caplan SE. Theory and measurement of generalized prob-

lematic Internet use; A two-step approach [ J]. Comput



T BB 2023 4F 12 A4S 46 %45 6 ] T Jining Med Univ, December 2023, Vol. 46, No. 6 - 411 -

Human Behav,2010,26(5) :1089-1097. 10. 3969/]. issn. 1007-3728. 2009. 04. 020.

[17] Iskender M, Akin A. Social self-efficacy, academic locus [23] Blake MJ, Trinder JA, Allen NB. Mechanisms underlying
of control, and internet addiction [ J]. Comput Educa- the association between insomnia, anxiety, and depres-
tion,2010,54(4) :1101-1106. sion in adolescence ; Implications for behavioral sleep in-

[18] Park HS, Kwon YH, Park KM. [ Factors on internet terventions [ J ]. Clin Psychol Rev, 2018, 63; 25-40.
game addiction among adolescents ] [ J]. Taehan Kanho DOI:10. 1016/j. cpr. 2018. 05. 006.

Hakhoe Chi, 2007, 37 (5) : 754-761. DOI. 10. 4040/ [24] Przepiérka A ,Blachnio A,Siu NY. The relationships be-
jkan. 2007. 37. 5. 754. tween self-efficacy, self-control , chronotype , procrastina-

[19] Banyai F,Griffiths MD, Demetrovics Z, et al. The media- tion and sleep problems in young adults[ J]. Chronobiol
ting effect of motivations between psychiatric distress Int,2019,36(8) :1025-1035. DOI: 10. 1080/07420528.
and gaming disorder among esport gamers and recrea- 2019. 1607370.
tional gamers[ J]. Compr Psychiatry,2019,94.152117. [25] Tu KM, Cai T. Reciprocal associations between adoles-
DOI: 10. 1016/j. comppsych. 2019. 152117. cent peer relationships and sleep [ J]. Sleep Health,

[20] Hernandez-Véasquez A, Vargas-Fernandez R, Visconti- 2020,6(6) :743-748. DOI; 10. 1016/j. sleh. 2020. O1.
Lopez FJ, et al. Prevalence and factors associated with 019.
gaming disorder in latin America and the Caribbean: A [26] de Zambotti M, Goldstone A, Colrain IM, et al. Insomnia
systematic review[ J|. Int J Environ Res Public Health, disorder in adolescence : Diagnosis , impact , and treatment
2022,19(16) :10036. DOI ; 10. 3390/ijerph191610036. [J].Sleep Med Rev,2018,39.12-24. DOI 10. 1016/].

[21] Bussone S,Trentini C,Tambelli R, et al. Early-life inter- smrv. 2017. 06. 009.
personal and affective risk factors for pathological gam- [27] Riemann D, Krone LB, Wulff K, et al. Sleep, insomnia,
ing[ J]. Front Psychiatry,2020, 11:423. DOI; 10. 3389/ and depression[ J ]. Neuropsychopharmacology, 2020, 45
fpsyt. 2020. 00423. (1):74-89. DOI;10. 1038/541386-019-0411-y.

[22] #&HM RBGE PFRAAREAZ ARAEL ML (KFEEE  2022-12-14)
IR E X A [J]. F EHRARE T ,2009,4:93-96. DO (AR HEH)

AP KRB R ITFAENFRER

L AR, B RRGH B 69 2 Ak 2 BM0E il B O B AR, SRR £ A S T RESE 44
AR (KA B FE ) BT, LR B R A T4 R B F 6 T A h,

2. At AR BRI, A (ras AKX EANRME K5 A 69 8 F 4L, A M(QR) Rk 2R EHF o) 274 Akt &
B, AT A AT SR B R 0 B OUEGA A B MRt B R BT R St B a9 £ A S B TR MR I B, Sk A A b2 R
B AT R A3 F RN AT AT R T DT 20, MiEER a2 FE5F 5,

3. FS MR, T EER AR, BARBEAR AN E T ER TR ELENE oM B0, R FLENL
WM FTE, AR E BERR AR LR EFTESNIX BB, TR, Bdst bmitfek A, & RAAEWN
A ER AR iR HEGDRASA T, R R R AR ST SREE SRR, R E— Aok b AT
B6IZ A B AL oM F i, AR B F 2R 69 K B AR A Fe b A5 AFZ 00 69 A ETR R AT A A2 60 AR

4. it 5 R kIR, % P<0.05( K P<0.01) B, B 3LBA ST [ 89 2 F A % &L, MR R Bt b2 8 LA 2
F(RAEFREMN) 6 E A BB ARG F oA ik 6 BAR S AR (de LR A AR B B B AT B X R e
FESHM SN RZ A HFHILEN g IR G BN (e x L FAEF) , R ATREA S ke P S R
BRAI (do BRI BAREF) N ELE R HFREBLERAORN, B4 5% TRERE,

AT G 4531



