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Abstract

Objective: To investigate the association between serum vitamin A and vitamin D levels and myopia
in children from Huizhou. Methods: Children aged 0~15 years who underwent serum vitamin A and
vitamin D testing at Huizhou Second Maternal and Child Healthcare Hospital from September 2022
to December 2025 were enrolled. Their nutritional status and its correlation with myopia were an-
alyzed. Results: A total of 3,307 children had a serum vitamin A level of 0.43 * 0.15 mg/L, with the
lowest level observed in the 0~1 year age group. The prevalence of vitamin A deficiency and mar-
ginal deficiency was 2.4% and 12.9%, respectively, with the highest rates (23.2%) in the 0~1 year
group. Vitamin A levels peaked in autumn and were lowest in spring. The most severe vitamin A
deficiency occurred in spring (17.0%), which showed a statistical difference compared to summer
(%2 = 14.363, P = 0.001). No statistically significant differences were found in vitamin A levels or
nutritional status across different weight categories or between children with and without myopia.
Among 4599 children, the serum vitamin D level was 72.13 + 33.88 nmol/L, demonstrating a signif-
icant decreasing trend with age (b = -0.376, t = 130.475, P < 0.001). The prevalence of vitamin D
deficiency and insufficiency was 25.5%, showing an increasing trend with age (b = 0.006, t = 5.604,
P < 0.001). Vitamin D nutritional status was poorest in spring (deficiency and insufficiency rate:
29.5%), which was significantly different from that in summer (3% = 31.649, P < 0.001). Overweight
or obese children had significantly lower 25(0OH)D levels and poorer nutritional status compared
to normal-weight children (¢ = 3.166, P = 0.002; 2 =10.966, P = 0.004). The proportion of vitamin D
deficiency and insufficiency was higher in the normal vision group than in the myopic group (35.0%
vs. 31.1%, P = 0.016). Conclusion: Vitamin A and vitamin D deficiency or insufficiency are common
among children aged 0~15 years in Huizhou. Vitamin A insufficiency is particularly prominent in
infants aged 0~1 year, while vitamin D deficiency and insufficiency are more prevalent and show an
increasing trend with age. The nutritional status of the two vitamins is poorest in spring and rela-
tively better in summer. Although there is a certain difference in the rate of vitamin D deficiency
and insufficiency between children with normal vision and those with myopia, this difference lacks
clinical significance. Therefore, this study does not support the presence of a clinically meaningful
association between vitamin A and vitamin D levels and myopia.
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1. 5|8

B A MYEER D SRZ BA 2R A ERVE R AL AR 1] XA YR RAEHERFHLIA S5 20
e (EHEEERMERE. WA RK ST IR EE EEMEN, Hik= 52 R 8 Ik, o
HAE )L AKK B R E R (2] [3]. 2024 FRAMH CHEJLELEASE R AL 4245 D IR H
FRIGR) fath, E 0~12 & JLE S, 4EEFR A LM = N EB0%); MAE 0~18 Sl L&, 4
AR D SRZ A RIRIRE L (4], Fltt, 4e4ERohZ i RIITRT 20E 2, T RPhAHH I a4 & 5
B JOONESI AL e A Z IR R FE A (4]0 AL SN R ) LE 7 /0 MR (g R 1 K 4 36 T AR 1),
RFIT R FTERERL5]. ABFFIEE IR 0~15 L LERELER AL 445 D AKFEEE, 2
HIEMAR RN, BN R AL 4EER D shZ 52 1) LE DUSGE AL LEE ) 50T P (R a0

2. WERE5HE
2.1. W&

2022 £ 9 H~2025 4 12 AEEM T G RERE 2 T 44 R A (3307 4) 4E4E D (4599
AN KRG 1 J LA N AIE T XS G

2.2. WMFFE

2.2.1. FHEGIE - FEHEIEE

SREEFHFIKIN 3 ml, 2 h N4 B M5 IF B 80 CUKMORAF o RV ZE I VA4 UL v H bR 4E A 24y
T, T VR €3 BB OBE SR 1% (AP 3200MD, AB Sciex, USA)Z> &5 FEA6 I H bR 4 A= 250 1A P bR S 1 1
BE0F, AR ZRINE L[R]3 36 P bR U T AR LU v B AL 37 VA P A AR 3R B

2.2.2. HERAER
SRR YT A e A= DR AR A BR 2 W) B 7 RO BOR 58 S S e i A 04 0. 25-(OH)D
(Her 985 BIFEAR L ITIE)-

2.3. FIEERE

Y3 A DS FRRBUAE Fa bl R IS 4828 3% A (MEEDIRE, DISEE. JhE ) LR 20
FEIIbRE S (o [ R B IR RS B IRE(2023 1)) A HEREE (1], B1<0.70 pmol/L (<0.20 mg/L) Ak
=, 0.70~1.05 umol/L (0.20~0.30 mg/L)y NiiZHt =, >1.05 pmol/L (>0.30 mg/L)yNIEH . #EE K D EFHIR
LA E R 25-(OH)D 7KF[4]. L& 25-(OH)D & B 14 1 M & R IL AR S 10 2016 4 8RE 7%
PR B B L IR 6], B 25-(OH)D < 30 nmol/L N4EAE % D 5=, 30~50 nmol/L A4 R D AL,
>50 nmol/L MG . S8 E K PAMEERZ: o kA (7 2 LN JLEAKARIE) (WS/T 423-2022) [7]+ 6~17
LILEMRYE (CEELEE/DEBESEMHGE) (WS/T586-2018) [8]A1 (k) LEH DEEFA KRG
(WS/T456-2014) [9]53 5l F € B FRAS R AR /AL E . AL SOE AR FE S IR MORBE L = BRETFE + 12 4%
BiREE, BMIRBEEM: —3.00D < SE <—0.50D; HEE#TM: —6.00D < SE <-3.00D; = Zitfl: SE <-6.00D
[10].
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2.4. Gt oA

KH SPSS 25.0 #ATHHE ¥, T EFEIZ Kolmogorov-Smirnov test 1EAPERE I K I EHE 7 & IES
I3, TR F RS, ULy +sRox, P4 ELECR A Bonferroni B2 IEVERG LS ; 7 2 AFFI R
IRATTT 2530, PZELIE] ) LR ] Games-Howell £ IEAPERC IS K IEHE A& IEAS 0, RHFES
HOHATICEL, FH M(P25, PT5)%~. P<0.05 NERHSIHFE AWM ELE, P <0.05/4H8A 55
Z5).

3. 5%
3.1. FRIEZESEEE A KEREFRA

3307 4 )LEIMIE4EE R A KRN 043 £ 0.15 mg/L (W& 1). FERHT, WM E B IK
e>12 B4 >1~3 FUl. >3~6 FU. >6~12 F 4, 0~1 ZHILERMK. 5 0~1 FU)LEMFLEER A K
ML, BGHFEERN>1~3 SH. >3~6 FHM>12 Z 4 (t=-5.530, P <0.001; 1=—2.880, P=0.004; ¢
=-3.845,P<0.001). 4EHER A= 5 2.4%, HGEHR=Z 5 12.9%, 0~1 BB LR = RN E, 5
23.2%. HARVHGRZ MAGE =15 0~1 S HAE G527 =41.227,P<0.001; 2 =24.286, P <0.001;
7 =17.013, P <0.001; 2 =13.062, P = 0.001). ANFEERYEER A KV REFRA LG I FEREI P >
0.05). MUZErh, 4EER A KVFiIRERINKEE, BIKAES: SEFHL, G552 R0 ZEFNK
Z(t=-3.657,P<0.001; 1=-5.845, P <0.001). VU4 R A SRZ N EINES, SHEFHRZMHLL
BRI ZERIFNTANET(P = 14.363, P=0.001). ANFEEESH . SRITMILELEER A KT LEFF
R G  E 5

Table 1. Vitamin A levels and nutritional status of children aged 0~15 years

FT1.0~15 5)LEBHEZ A KEREFIKA

W o0 ERA o e LA A TR0 2 P
(¥ +s,mg/L) wgHmE Bz EH#
R
0~1 B4 634 0.40£0.19 125 <0.001 118 (18.6) 29(4.6) 487(76.8) 57363  <0.001
>1~3 B4 791 0.45+0.14" 70 (8.8) 14 (1.8) 707 (89.4)"
>3~6 HH 794 0.43+0.14" 90 (11.3)  16(2.0) 688(86.6)"
>6~12 $4 1006  0.42+0.14 142 (14.1)  19(1.9) 845 (84.0)"
>12 G4 82 0.49+0.16" 5(6.1) 0(0) 77 (93.9)"
5
% 2030  043+0.14  -1.611 0107 269(133) 49(24) 1712(843) 0.850  0.654
'S 1277 0.43+0.16 156 (12.2)  29(23) 1092 (85.5)
Z=Ty
HE 810 041+0.12 11.861 <0.001 124(153) 14(1.7)  672(83.0)  20.538  0.002
H7 963  0.43 £0.16" 102(10.6) 36 (3.7)  825(85.7)%
*ZE 1049 0.44+0.15" 134(12.8)  16(1.5) 899 (85.7)
X7 485 0.43+0.17 65(13.4)  12(2.5) 408 (84.1)
it 3307  0.43+0.15 425(12.9) 78 (2.4) 2804 (84.8)
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AEELE 60 044+0.12 0902  0.407 2(3.3) 2(3.3) 56 (93.3) 9.788 0.030
T 24 0.39 £ 0.09 4(16.7) 1(4.2) 19 (79.2)
IEHRE 239 043+0.14 36 (15.1)  3(1.3)  200(83.7)
TSR
% 308 043+£0.14 -0285 0.776  38(123)  7(2.3)  263(854)  0.068  0.954

& 77 0.43 +0.13 9(11.4) 2(2.5) 68 (86.1)
5o~ AL, RE P<0.01; 5HEFHALL, #ME P<0.01; 5HEFEHER A=A, “E P<0.01.

3.2. FRIER 25(0H)D K P RLEER D BRI

4599 % )L FH IML3E 25(0H)D /KA 72.13 £33.88 nmol/L (W3 2). fE# 34, 0~1 & 4N 98.87
nmol/L, >12 % ZL1fi# 25(0OH)D 7KF-5f% N 48.00 nmol/L, FEFEFER MG, I 25(OH)D /KF £ 11 &
TR, R 4EA R D KRS AR AR i 5 2 (b = —0.376, t = 130.475, P < 0.001). 4E/E3 D 6t
ZHIA R HN 25.5%, 5 HYEAEFR D = FIA Z 2550 & [F 2 9.3%- 9.9%. 26.1%- 41.2%AH1 59.7%, >12
GHYEA TR D R M AN, HFEFR I INA MRS, BA S5 2 %6 =0.006,=5.604,
P < 0.001). ARG JLE MG 25(0H)D K K4iA R D BEFRROBI TG 4% 703 P> 0.05). JIZFE
25(0H)D K- FMEEIE KON B K B, 547 25(0H)D KM, BSil2EZ 7N E K
Z5(t=15.656, P<0.001;1=3.569, P<0.001), HFZ=HAEEK D EFRNEE, BRZAALEN29.5%, Hike
K25, ME, SHEFHER D EFRROALL, FRIT¥ZEFNEZE(P =31.649, P<0.001), HKEFHT
Gt =R (P =7.372, P=0.025; =0.651,P=0.722). ANEMEE % )LEF, HERIEH)LE 25(0H)D
KPR B FRR iR 2 . S5IEE R JLE AL, B E LR LE 25(0H)D /K58 7RIS H Fiit
ZE5(1=3.166, P=0.002; *=10.966, P=0.004). i )L# 5I1E% /1)L 25(0H)D /K- J6 % 5(Z = 0.840,
P=0.359); IEWMSIJLELEAR D S AAL Y 35.0%, EMJLELAEAR D BZ AL 31.1%, M4
R D AR XA R ZE R (P =8.295, P =0.016).

Table 2. Vitamin D levels and nutritional status of children aged 0~15 years

$22.0~15 5 )LE 25(0H)D KERHEEZ D EFRA

25(0OH)D YA 7 D E TR n(%)]
A n (7*s,nmolLy  FizZ{i PfH 7 P
[M(P25, P75) nmol/L] Z (7.3°2 B
o
0~1 $41 828 98.87 £ 38.15 414.065 <0.001  69(8.3)  8(1.0)  751(90.7) 57.028 <0.001
>1~3 Z4 1048 86.53 +32.92" 97(9.3)  7(0.7)  944(90.1)
>3~6 L4 1081 65.71 +26.80" 264 (24.4) 18(1.7) 799 (73.9)*
>6~12 $4 1461 5432 +21.76° 538 (36.8) 64 (4.4) 859 (58.8)"
>12 B4 181 48.00 +16.02" 99 (54.7)  9(5.0) 73 (40.3)"
P51
5 2823 71.95+£32.78 -0.451  0.652  658(23.3) 53(1.9) 2112(74.8) 5.931  0.052
/8 1776 72.41 £35.56 409 (23.0) 53 (3.0) 1314 (74.0)
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Z=T
HE 1118 68.88 + 32.42 16.120 <0.001 296 (26.5) 34 (3.0) 788(70.5) 40.898 <0.001
S 1230 76.36 + 30.93" 229 (18.6) 16 (1.3) 985 (80.1)@
= 1427 73.48 + 36.36" 334(23.4) 27(1.9) 1066 (74.7)
e 824 67.89 +34.72 208 (252) 29(3.5) 587(71.2)
At 4599 72.13 £33.88 1067 (23.2) 106 (2.3) 3426 (74.5)
5y 2
BEAERE 65 57.61 +30.82% 5.629  0.004 27(415)  4(62) 34(523)% 12102 0.017
T 28 63.85+18.77 8 (28.6) 0 (0) 20 (71.4)
IEFRE 291 71.79 +33.03 69(3.7) 9(3.1) 213(73.2)
TS5
FD 414  57.92(46.25,74.05) 0.840 0359 127(30.7) 18 (4.3) 269 (65.0) 8295 0.016
2 135 59.25 (P44.30, P87.26) 20 (21.5)  13(9.6) 93 (68.9)

H: 5 o~1 B4k, "E P<0.01; 5&F4L, *0E P<0.001; 5HESBHLER D SFZAAEHLL, @RE P <
0.001; HIE®WMREMI, & P<0.01.
3.3.20 KARPMEEMAOBERBE

TERBUE SN, BENLNT 20 2 5 i /N A AT I 2, RUMARTH & ML AR A 39.1% (VE L 3),
MR —AE LR B ARG, TR IR R 7.6% 14.27%- 23.31%- 34.77%- 44.61%- 52.77%- 57.39%-
60.16%- 64.52%, 31402 Bl 4= 20 1 3G K T 3 o

Table 3. Survey on vision status of over 200,000 primary and secondary school students [n(%)]

3. 20 RAFNFERNERLBEE(%)]

- . AR
(9ES IR HhEEIE AR AR EH
INEE AR 22,456 1636 (7.29) 68 (0.30) 3(0.01) 20,749 (92.40)
N AR 23,175 3157 (13.62) 143 (0.62) 7(0.03) 19,868 (85.73)
INEEZARLR 26,934 5940 (22.05) 328 (1.22) 10 (0.04) 20,656 (76.69)
INEE DU LR 22,803 7244 (31.77) 668 (2.93) 16 (0.07) 14,875 (65.23)
N TG 23,791 9422 (39.60) 1180 (4.96) 11 (0.05) 13,178 (55.39)
INEEFSELR 21,951 9764 (44.48) 1783 (8.12) 36 (0.16) 10,368 (47.23)
I —4F2% 23,729 11,065 (46.63) 2491 (10.50) 61 (0.26) 10,112 (42.61)
Ik 4 2% 22,294 10,432 (46.79) 2894 (12.98) 87 (0.39) 8881 (39.84)
¥Ih =425 18,937 9100 (48.05) 3005 (15.87) 113 (0.60) 6719 (35.48)

34. BEZ D BT MAEZEE Logistics EADHT

Nk BRI 4EAE R D B AR RIS R R, GINERY . AT Logistic A5 FE. 45k
4 FR, FRXT4EAE R D B Z AN B R AN B A G2 5 (OR = 1.018, 95% CI1.017~1.020); 5%
FHM, BEZFE. KE4EER D SR BEA G5 2% 5 (OR = 0.54, 95% CI 0.44~0.66; OR = 0.76, 95%
CI0.63~0.91).
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Table 4. Multivariate logistic regression analysis of vitamin D deficiency and insufficiency

F4a. HEEDRZMFEZEZE Logistic YIS

65 Vanik B SE Wald 14 P1{H OR & 95% CI
G 0.18 0.001 493.080 <0.001 1.018 1.017~1.020
E=at) HE
HZ -0.611 0.103 35.272 <0.001 0.543 0.443~0.664
Z -0.281 0.096 8.555 0.003 0.755 0.625~0.911
= -0.035 0.108 0.104 0.747 0.966 0.781~1.194
AN
4. Wig

YR AL 4R DR R RN EERER" , A A R ik M E RENKE
RUETE 2 2 5 R EAb et oy e i, LR R R 4R R AL D BEIKFE, AMURTH 2B
BiE SR ORI, SO LR B S T RE I R T BB ) R 4]

AT 8T 7 3307 2 LB IIYEA TR A KFJOE FRIRGLAN 4599 44 )L E I 4EAE TR D /KF S8 IR0,
FHb— IR T IR R A R S A R . 3307 4 ) LEIMIE4E4 & A KN 0.43 £0.15 mg/L (W4
1), ETFHE 20 M 2~7<% ) LE MG 2 A KF(1.17 pmol/L) [11]. SR 4L, KM M BARAK
WR>12 B, >1~3 B4, >3~6 F 4. >6~12 B4, 0~1 ZHILERMK. 5 0~1 FAHILEMFBELELEER A
ACFHIEL, BHEit%ERRN>1~3 Z4. >3~6 B A F>12 &4 (r=-5.530,P<0.001; t=—2.880, P=0.004;
t=-3.845,P<0.001), 4EEZFR A= 5 2.4%, BEHRZ 5 12.9%, 0~1 ZHE= il = i o eEH,
5 23.2%. HARVUHRZ ML= 15 0~1 ZHERIFZE TP = 41.227, P < 0.001; 3* =24.286, P <
0.001; *=17.013, P < 0.001; 2 =13.062, P=0.001). ANEMERNLEEZR A KTV IEFFRN LS £ 7Y
P >0.05). WUz, 4irE3 AKFiRERIAKEE, BIKKINES: 5EFMIL, Aoty EZRNAESE
MFKZE(t=-3.657, P<0.001;t=—-5.845,P<0.001). 44 EK A BZHANERINES, SHESHZMLE
G ERMETTNE (P = 14363, P =0.001). AFEMKESF . ZHITILELEER A KT REFFR
MBS F T AFRLELEAER A Sz g Z 2T I R AL TAESRE 2017 £ &R
G TR 1) 0~12 B LE K FEZFK 5.16%, HGHEZ K 24.29%) [12]. AL, —TifEE 40 AP
WNEZK . WKL 30 % )LEEFDEMTFRER, 445K A 2 5% = M0 B R 558
14.73%7F1 24.54%, HH LS LR LE & E, HETFREKE THES, X—FERp Mm-S AR
R ZHFFEN TR, WlTREKFRENYEER A B ERRWEERER[13]. AR PHEER
A BZ RN SR Z F LT AT 2 THOE, T8-S A X 25 R AT S (RN T GDP BT R
BRI E I, WAk, ANFWF T N SR 72 R 2 Wb vt 25 5 THI 1 2 S5t n] B S 80 SR v e itk
R . 1T 2K Logistic [B]VARERY (40L& 10 FE AN HE (Hosmer-Lemeshow #556: 7%(8) =23.489, P=0.003),
BRI R — B g 5 A = S D B8 = e R 3 .

4599 4 )L E M IEAEA K D /KPR 72.13 £ 33.88 nmol/L (W4 2). SR E7R, BEEERANIMN, MmiFE
25(0OH)D /KT 2 W1 5 R a3 FEREEK—NH, 25(0H)D K F¥ R 0.376 nmol/L (b = —0.376, t =
130.475, P < 0.001). 442 D BRZAIA L HKN 25.5%, SR A AT )5 Z FIA LR 5050H 9.3%-
9.9%. 26.1%. 41.2%%1 59.7%, BEA&EFRBIIGMEGH &S, BAmNS, FRaEEK—H, 448D
= B EHEZR RN 0.6 N 4 (b = 0.006, 1 = 5.604, P < 0.001). AFEPER)LE M7 25(0H)D 7K K 4k
R D EFRIRNB LS T FZERE P > 0.05). %7 250H)D KFHiK, Hi, EF5KF54FME

DOI: 10.12677/acrem.2026.142040 324 ME I 202 = 2495 AT A


https://doi.org/10.12677/acrem.2026.142040

FE A

Bt #2573t = 5.656, P < 0.001; t = 3.569, P < 0.001). HZ=HAER D EFFRNERZE, BRZMAEN
29.5%, SHEFHER D EFRRNAAL, BHRIFFERNEFE(Q? = 31.649, P < 0.001). HESLM)LE
25(0OH)D /KPR HE 2R i 22, 5 IEHRE JLE A LA G it 5 2 56 =3.166, P=0.002; *=10.966,
P=0.004), JTMLJLE S IEH M A1 JLE 25(0H)D KT ER(Z=0.840, P=0.359); 1IEHM A JLELEZR D
BZ AR 35.0%, EMJLELEER D BZ AR H 31.1%. AR AR D s MR 2 1
MR 2, INERE . BIHE Logistic FIANFE. 5B UNE 4 fin, F#EK, B4E4ER D BZ AL
XS, BB G2 % (OR=1.018,95% CI1.017~1.020); S5HEZ=HL, HZE. KEHMELE K DG
Z AR BEAG, B Giit 27 22 5:(OR = 0.543, 95% C10.443~0.664; OR =0.755,95% CI0.625~0.911).
AT 55 B A 745 RFEAR —5L: M 25(0H)D /KA 69.0 nmol/L, #Z AN EFN 22.5%, FEXf
25(0OH)D K FHIMAAEG TR, 44ER D B A B RESER RIEMHE, EE4E4AER D B3
ROCERAE[14] AWFFLYEA 2R D ok Z A L AT T SCHR[ 1R IE [T 0~18 & e JLE /KPP B Gk = 2 2.46%.
BR= 21.57%. AEZE 28.71%), TMET —Tif o5 2011~2021 4E. 5 o E AR 90% L EA 4 2265y
HT AT 1) 48% I SR = FIAS /R 26 [15]0 DA R Z5 ST B2 T 5 i R MR BB AH LL , 55 584N b X )L
HGEE R R AR, B AER S R RN, BRAS4EAEER D & k. P ERE
J7 BRI ALK, RAMERFER L, dbh—SHX S4TSR RE, kg4 R D Bz FAb B
AN B [14] [16]-[18]. BEEFE UGN, 1MHE 25(OH)D /K7 W] & T FEE % HEEE SR s =
MARFAIGINES, ZEH S5 RZEWTF (1] [4] [14] [15] [19] [20]. X —EHHRF R 2
FTR): ERKRE IR D FIFRRER I, mibEE FRE . S AERInE, MG aE>
AR, AN E LB Mg E A SR R e — N EE I N R . A AKIAERE S 4EE K D =
BN EMIOCEE, SRR AL e —3. S, P 2 A EAARSE AL B BT AR R21] [22].

AL 2R R R SR Bk AL T A, O R BRI S 45 f40[23] [24]. ARBFFEXT 20
RITZFNFEIPE AT IR, 5 R RoR SR TH IR 2N 39.1% (IR 3). IWINFE—HFLEY]
=R, BERIERIKIKN: 7.6% 14.27%. 23.31%- 34.77%- 44.61%. 52.77% 57.39%- 60.16%-
64.52%, SIBEFELTEEE LS. G E 9 ANME ST AR 4027 Freeie it 455.6 75
LRI PRGUIEAT A, 45 R SR S NBERAR TR A PR LR 0N 64.85%, H /NI BN
54.00%, FIFEBN 78.18%, R BA 87.05%, ¥ T AHE FUHIIH A 45 R [25]. I AT S0 e 4
R, HEAEROULRYEAER D MYEA R A)AT BRI S i e A 1= AE — @ e, H H R 2 I
SCREE AN FE AT T AL TR B a1 [26] o FEAHEFC A IEH AL S LE4EA R D B AR 5 35.0%,
IEALLEYEAE R D S AR 31.1%, ZH4EAE 2= D S = FIA R 2 A it 5 2 7 (12 = 8.295, P=0.016),
IEHMALELER D R ZMAERE TIEMILE, S8 HE R IRAE L, ik, AR RAER
BEYEA 2K A FIZEAE R D /K S (B E H A I RS SORBRIIEYS o 1X —BAPESE 5 A 7 SCikAE
XS HAEME, —BUREAR G RBEHUET 7T R SRR KIAh R 4R R A SR AAE B
BRI A BOEYE[26] 0 KL — KA RTRE M A BT At R, FHEMEEHER A BARE 5K
LI ARG, PAARG 2 ) T S 3 R B (BT R R 00 A2, T 90 I S HR il FE 5 1 7 R o o i 2
MG, SEAZhWSLIEdE, (EF N FH IS Dol BEFEETEIC R, JRik— D5 R E RS e — R
Y2 A B2 AT R R DT AR, AR AP T3 — I B R A R, 3 IR R B R DR R [27]:
H2Z MR, —WHEET 2 E SRR TR ORI, S IE4EAE R A 5EEIT M ERE R
HGAR(P = 0.045) [28]o 17 5 — TSN BF T $E 78 8 A AE PR A RR e M OG G, SR I Lotk 2 rp BEAH
K, BN AR AR OR[29]. FIAE R AIR A B ROR, dEAER A SIS RRERZ
PR . ARG RS LR R 2 5, 7T A 3 BT BT B T SR R4 B AN [R] (R B T g
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FE GE

ANER N 12 B ULE), AR, A7 Al 8o 00 R IR TEFEA BB HOM B ), thrlae e T8
ZRMERZ —. BARME, B THER A SEMRBKIT RS IR RN G- ) [26]. K,
R D SR SR H 28 2 3223 )0, HIUA TR A E RS — B8 [23] [24]. X8
WRATRE S B0 SO GURH . J7 Bt MR REEIN A E A R, BHEENE, WATRL AR
Wrimeit, sELLE AR ANESIN K B4R D MAFRARRITIN, R E R
FEBCT LA B =3 2 AR SRR HR[23] [24]

giLpnk, AR TEMNMX 0~15 ) LB EiRAAE4EER A S44ER D skZ8A 2R .
Horp, 0~1 SR LAEER A A RBEONRE, M4EER D AR SSRZWE ¥, HHXKERZED
BRI T T . NI RE, deAE R A M4EA R D E R/ TER TR, NS
BF. 8%, RMETRUMA RS ARF RSN RAFEZERA K EURKEIIRE G B
TILEANFRAEAE R A MYEER Do AT FURBESRME L MIE4EE R A 4B D K REIRROLS 1T
AL BRI AUE S o A TEAFAE LN JRBRYE: 55—, (REBERAAE KRG AB TR T 384
LILE IR E RS, ALK D SkZ 5 A LM ZRHIR Logistic [81J 7041 HH R BEAY A M HLIX — 38 £ 52 [A]
7 BIERIRESHEER D N AILEARKFREVIRR, XK SFBOEF M. R4S,
AR E AR 384 4 LR RAS I A (1 LI T BEAEE IR0 A6 7 B ER AT 9 5507 T 7742 R Sk
Z5t, MIMRZRYAEL R D S B RN e it th . Bk, AR TR E 5464 % D KRN
I HTEE R NFFE TS o ARORWTFU G 7L S RFEAS rp o8 SRS ER AR FE 2 AR S22 0 A, DAt — 2B IRAIE A
FERBIIRE N 58—, AWTONRA LI, FEARREAR; H=, REX 20 K774 /N2
JPRGEHAT T A, EIFRYEAR A 404K D ACHRIN LR LB ARG B (H & RESE) AR
BUb, EEEREAGTED . RRPIFTIMMA L HOFEAR, FFaE SRR 2 R EETRA S, Dl —5E
WUEAER A 4B D SR W RTEENLE], TN ENMXOLE S B RAEAER AL HERD A
BIRPLAL SR B RINRL . RGBS .

B B
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