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RIRSNEERS 60-74 SRR EFAHNTIEERIM: EVEERER
SCHIE TR
B ERT I KT ¢ S

AbRAFEZG K2R EZRE, 6 100029, 20EME2ERE, R MG 264003, 3.FEFEFE[E K, #HK
400038 , 4.MA/RVEERIRSE, HRVL MB/RE 150081, 5. KETHEEZ K, KA 400038)

OB BE: PEMKBEFA (60-74 %) BGEKES., BRWASSEEENK, LEERANLTASF
PSR HFAFIPARRGE R ESA S, R, K2 FARGEY B R oRmE, aiF @ EFOERILE S A
AW, Ba3: 5A7F B 60-74 K8 E FAIARILIK, BRI E L g 14 R TP AR GG Ik 2 A N R B R R
REGETER. Jrik: AFPERELIZAS (CFPS) 2022 4 E#44E, fMikd 60-74 ¥ H A, KRRAFS
ARE & & (CES-D8 &%) &4 AR42 &, i 5 & =3 & Hayes #9 SPSS PROCESS #2 5 #& 15 B #F- 4 B 4K L
BRI E BRI FAIARAZE X R ZBIAT AR (RESF#H., BRFEE) . £XR: 03666 &3imHp
AR S & 38.19%; @M E (B=-0.151,P<0.001) 5 & it E& (B=-0.892, P<0.001) )1k 2 MARIPARAL & ;
@B ELIELF A@ATHER (XEZMP=0.044, P=0.024) , RF I B -4 <4 DO FRA K, LK
ML B RK-FA B RS, it R B RAIPAR KR T AP BRK-FIAT, A RIS SF AR TR
FARAE AR RIF LS EAR TR A I RE R AR BIARNE ZH S 3-4 0k, & QI EE AR LB
IR F G 18] B R AR AL AL 3T HF R A5 AN A A

KEEE: BEORE, AR REBEFA AR AT AR
HEEMA: BEaAHAFAL:; PEHEEHFASL
DOI: doi.org/10.70693/cjmsr.v1i3.1467

i}

1 By

Bt B 2R, P EREEAE N (60-74 ) DIBRIERL . tE& M 58 KB R YIA
G, TGRSR OB R AR 1] 0 RoR, 2R F R ROR A St AR S rp AT R, (235 T
[P ER <32 32 9755 N i i 2 ) B R LK A o e TN E R TR P A S A ES R AW g v e NTRE LK TR
LR D 2R A TS S AN A2 [2-3]

RSO R R (WA F B A PP X 29 AR AE ], B T P e
HHLHI[4]. A E B BPGE S S 9 (5], EHBCRTRESZ B P RRRIU R T —— B P RO &
A REAZE PR % AN A T SEAKBUS 20 T T i, AHEFUA A B IR B & (CFPS) 2022 44 [ 4L
i, BAE: (D oW RRZEAEIR: (2 BUEBEME S 5 PR B AL ML RN (3D
R H VP R BOAR- TR R TP IR, O S i 22 A0 T T 2 fAL AR 30

2 Bk
2.1 BEER

fEEEN: B #1997,
BXRAR(2005—),
%28 )1(2004—),

, BIHAREEE, ARAEAREEE;
. ARMEE, RAEAIRKRES,
, MEAREREE, ARARAAPFES,;
KEF(1999—), &, Wit, HARABAAXES;
B B(199%4—), &, BFELT, ARFEAZESFTEL. SFEARREE. BT HRE,
EEE: BfE, E-mail: baigian@tjutcm.edu.cn
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AW TS AT BE IR H AL R A SRR A O HAT . AL KR E K | AR R ST H
#E I E 5K REiE B (China Family Panel Studies, CFPS) [6]. CFPS 1 H#F 58 5 RA AL 5T K224
BEAG PR B S fibviE (e TRB00001052-14010) . CFPS R 54 H 25 M (M. BHIBEX) B
LB EHRE, EE BRI EREE AL B4 E 94.5%A 1) o TSR E N T ik S
T TR ZRI . AT RENARAER: (1) 8 60-74 S  (2) MHEARAN
S HIHE 58, HERAAAEE T G MEAE M I BEE . & FIRbrAEmIEfs, R RREPINA R
FEAS 3666 A .
2.2 TEWE

W RREAR N2 Ui E A DI AR E R 7K (Center for Epidemiologic Studies Depression Scale,
CES-D8){543, #i#& CFPS MK “7Eid &£ — AN &P BT N K A8 WE, OFERRIEZK
W MATMI AR DS, BEIRANIE . Wb, UM, AEVEERAR. B, AETETEIE4R S 8 A i,
FIZ “JLUTHA CREIT R 7 “HUEERHE (1~2KR) 7 “&%fH G3~4K) 7 “REHEHEE (5~
7R 7 lRAE 0-3 (bl ARVETRARPIIE L H [T AR , Ak 8 A i @1 2 HUE Y [ Dy 0~24
SrIFNER RS (CES-D8) , - EER K BHAMARAR FE ™ 51, B4R XSO . S IR AE BB
AATHIHE, K CES-D8 73 5(=7 4552 SONHA #IIRAS 7] ABFFCH, CES-D8 [f] Cronbach's alpha
RECN 0771, EEN 0.742, B R

AR BN B BIRR, BURIRKYE “id Xk 12 NHEBBEZEESINEAE KNGS ? 7
SEDYE, I 8 NI, AN CIAASIM” CEMWRBHAR 1IRY CEREH 1IRULE, (B
JAAR VIR PR 1-2k”7 PR 3-4 k7 “CPRRE S IREVLE” “BR 1R “FR2
WRLA L7, 8 AN AN 0-7 4334T Ja 20 #T o

WA T N2 Ui FH VBRI, E V@ BRGCR A 2022 45 CFPS & “Rl v H SRR
SLIRr? 7 — AT I, 2L 5 ANET, iy CAMERRT 7 “EeBUERE” AR “dE
AR, 5 ANEDA MIRAE N 0-4 4334T R 2 AT

P AR R AR ERY GESRIAE) M (MLt o WA G/ SF) 220 ONFEL
TR R LD REREER (B2 .
2.3 Gt

{81 SPSS 26.0 FEATHER AT BRI R X 2R R 2R MR 50 4, {81 H Hayes Zwffilf¥) SPSS ZF% /%
PROCESS4.1 AT 5B A5 [8], #H Excel #f4:%:Hi] Johnson-Neyman &, P<0.05 F%/~%7H %
HEI-9'8
3 &R

3.1 ZiHERI—RRIERRIERMAR
3666 %2 Vi PR N 66.4014.015 %, M 1915 N (52.24%) , i 1751 N (47.76%)
WAEHOAWEEE 1793 N (4891%) , HAEHUAZ R 1873 N (51.09%) , HMIHRIFME AN 2.21
+2.833, iR ERWIESE A 1,704+ 1.260, CES-D8 154> %118 )y 5.80 £4.483, Kb T HIAIRES
(CES-D8 #¥4r=7 73> # 1400 N\ (38.19%) , HAe—MiEm W& 1.
K1 ZUH B ERBIESR T

TR P& 5T (%) TR P& 5 (%)
T 5] T B
S 1915 52.24 5 2541 69.31
Ttk 1751 47.76 = 1125 30.69
AT ST AR A
IAH 1793 48.91 5 2266 61.81
EZ2)| 1873 51.09 B 1400 38.19
=]
N DL 1863 50.82
B9 L b 1803 49.18

R 2 RUTHEESAR ST
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=/ME PN FEIME PR
S 60 74 66.40 4.105
WFRAR 0 7 221 2.833
B DA BRI 0 4 1.70 1.260
CES-D8 154> 0 24 5.80 4.483

3.2 ZihENEMEESRIGEN R HERINRN R EZE TR 3SR ER
BRI RAE R BN, 22U BIHERIRN (B=-1.101, P<0.001) H4#EMR (B =-0.245,
P<<0.001) 35 HANARFEFEAFAE 7w QB P ILER 3.
% 3 % CES-DS 1539 S4B JaA A AN B YF(g BEIR I B 2 2R 21 )3 49 #fr

E B S.E t P 95%CI
FITRERER DT -1.101 0.056 -19.703 <0.001 [-1.211,-0.992]
B -0.245 0.026 9.487 <0.001 [-0.296, -0.194]
3.3 ZinEEMEESS SIREREN BRI Z ELIEOHEES BiTERINRASRTER

Al

%2 BN AR — (DL PP RO S S oy B AR 8D Bor, BIFERRRGLEST (B =-0.892,
P<0.001) SHBHESMRE B (B=-0.151, P<<0.001) 54327 F AHFLEE 1 525 fa TR R &= . B
B (DLAMHEROIRGL. B &k —#F MR By A E) Won, B HE BRI 32 U5 8 Bod
REMEFEE SRR ER % (B =0.044, P=0.024) .

] R R G DL B VPR RER L S S BN —ANFRHEZE 9 IR, KR g s B VT A REIR L
HEEHRAEZ) H 55 H PR FRR BUA GUME) AV B PHE BRI GUME-FR %), 2l AT B 24 9
xRN (RS AE ) o SREIR, 1EmE EIHERRGLK (B =-0.099, P=0.004). 15 H PP
IR B B =-0.154, P<<0.001)FIEK H P BRI K (B =-0.210, P<0.001) T, MM 0 AL FE &
(I P SR AEAE 25 57 o B 9 VP SR V00 8 BB AT R RIS A FBE () % R TR 8 6 ) R T VR, L 8 VP
BRI, B T AR RS (R B2 Wi 8/ . Tohnson-Neyman [X 8]0 #7 B, 4B SRANAE [ PR
FOARBUET 4 430f, BEFRCZU# DAL, WA 2.

#* 4 ZVi%# CES-D 8 377 B2 B LARVER ARIAL . Bdmize . B g BOR L & H A BARE H
%E?‘Eﬁéﬂﬂ%i) (AR 1. TN AL 2. ERN + %ﬁ)

T B S.E t P 95%CI B B S.E t P 95%CI

Eﬁ%ﬂi -0.892 0.058 -15.364 <0.001 [-1.006,-0.778] ﬁ}{j@%ﬂi -0.879 0.058 -15.084 <0.001 [-0.994,-0.765]

BIHEAIZE -0.151  0.025 -6.013 <0.001 [-0.201,-0.102] [HMEMH -0.154 0.025 -6.126 <0.001 [-0.204,-0.105]
ERARIE)S
AR 0.044  0.020 2251  0.024 [0.006, 0.082]

S

P B GHEZIGRER R AT s 2 TR i

RS EHBRERPER

T Z e (HFERRL) K F B SE 1 P 95% CI
. FHE -0.154 0.025 -6.126 <0.001 [-0.204, -0.105]
= /KF (+1SD) -0.099 0.034 -2.882 0.004 [-0.166, -0.032]

{&/KF (-1SD) -0.210 0.036 -5.804 <0.001 [-0.281, -0.139]
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1 LR R 2 Johnson-Neyman

(P [R5 B A FEG 1 SRR 795
4 Wie
4.1 ZHENEIR R

AR KRIN, 3666 4 60-74 SALE FZ4E N CES-D8 & #-FH15/5 M 5.80+4.483 4, Hi 38.19%
(1400 N\) AL-FHNAIRZE (CES-D8=743) , BEm TR KESAH A WARM ZHE NI S
(20.04%-22.97%) 5K S22 R A5 B2 5 NHAR 5 EE (29.95%) [9]. AHH 78 AR o5 b4 v 149 JiR BRI AT
RE/E T REAR SRR, 2 B e (WA 48.91%+ 2 1 51.09%) B N4 E R K AL PAHEM (2022 Fif#)
XX E oM A2 AR 2 A NBER PR KBS 36 A CUNBET7 IR ) S ABERAE AR . {8 A
FEILRIHE = T AR AAR KT [11]

4.2 BIESER BRI R S E I EMEE AN

FRIRVERNA T Bs, BIESIE S CES-D8 154> 2 5.3 fim ek, £ BN m Al —5
WESE, TEfBHEERE . NS REE, BERMIRPARNALNEE . X —g5 R 55 E KA B 45 18— 3
Pinto Pereira 55 A\ T~ 2014 5EX} 1 J5H 4 NIE EER B, RIS 3 I DL AT BRI 19% 14T KRS [12]
FLWLH AT REVS B T B i-TE k- L AR iR AR A, i ik AR B R B AN JRE R 7~ (o IL-6) /K-F
MO 413]. [HARER IS, ARABIGIRBMEN 2.21 20 GHS T “&H 1 IRCLEEAREEE 11k,
AT WHO HEFARHE[14], $n BEMKES 2 F R izE sh T E E oK.

H VT Bk 5 CES-D8 18 /0 AL B 35 T m) G Bk, RRIETRAHFR G, HANEEE. XENHE
T HVHERAE RN S OIRESEB ST I BINE . ALEE, BVPERER & 5 e . Thee=
RS2 5 R, R RO A2 RS E IR, MO S B O B A BRI AN 15,16]

4.3 BiERINRERIEESZhENTREEXRZENEBIER

A iR 2 EANE AT AL, B PHE BER DU BIAR S AL (CES-D8 f370) HIZCH&
FAAERZ R ORI ER] . XS5 REWE: BEE B PHERACT- 3T, T B0 10 DU AR RS 32 5 sk
59. WA 1 PR, R R T %R T RN IR A2 . Johnson-Neyman 734 it — 2 g 115
WG REBAIROOT B PR BT <4 20 IR CHFEA 88.8%) A1 S A=A E T, xS A 1FE R
“AEHARER” H Fa=4 7)) LGHERE L. AWFZ RN G g R A BE L], A
PR EE AR A B ga e (A0 Foi-TR k- ERREThRE AL B ST T, R E
B RE S A RO R 1 A2 Py WA B (U FRAR B E S TL-6) » AT PRI S AR s 1 PP f R
KA AR e AL, BRI P2 FEAIR [ 17,18]

4.4 IRRMHBSERME
WA I, A FAKTEH E KB BRI A (CFPS) 2022 A H 4R, FEAMREMM; HdEnT
SeMER. ikt b, fEAbSMENL CES-D8 R KM RIME RS (BIFRMR 0-7 70 BIFERR 0-4 7))

N
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PREEAZ B 22405 85T Hayes 1) PROCESS R A3 A 15248, 454 W A2 S Johnson-Neyman £
AR, HEUEREAL B P B B R- TR G R I R T T, AR A N BHIAR T Fihe At 1 3 e k44

W RIRYE T, w5, MBI T ORI ARR B VPE R S AT R SR s 1 (9 an AR IR
A RE I M) PR R R , T ATIEME D FIERAE . FLR, DR T H T REAAE— 2 I E M 25 8%
BN B BRI S (R I FE TS I T B, T P B N 2k H AR bR R B SR R I
IRIZELRE . OGNS, MR RIS hl R A I R R ROBOIE. (U2 2022 FFALAC R B 51 K 1M R AR D
Bt R R (NFRBERESR) , SBRUNALG T RE — e e L2 3NRERE T B,
AR 60-74 SN, 1R4501 75 5 KU EEwd ABE (FERESE E ke AMER 1.
4.5 EYUSHRRETR

BT H VPR RO BRI OC R IV 2 2 SRR, B XIS B P B AR e HEAT A X T2 5
TR, JE A v e A B Bl S AR (R (8D ) AR IR T R R 3-4 1K,
TSR S BOR B KA RIS TR S ASVER B B 5%, R AL IX BA O3 AN A2 B Ak 7
DAL NS5 V8 5 ) BE BR )6 O B g B RS b ety o 6 o i VAR R AA, T SR Ab 4 58 SRR ) 4 2
W, I A 2 A RS B T TR MBI BR 38as ZE ek, S ST R 2 S T A A (1 L e AT
BT R A I8 SRR 4ERF LS TR, WA O R A 3 T A A S B A S it 5| 1) gt e A Rl Ak AU

AR 75 38 5 T HE 1R BA 51 VT I R MR e 5 AR (0 DR SR B 7, 5 I B v S5 2 0 R
o R T TR S 0 R 25, R ST NSORESRAR (I C MR D) BB I A BRI s AE IR
b, NIREREBEN (Z75%) WMERT IS, iz ABERBER R BaRE ) Z ISR T
K, FIRRANRRIN 2 22 7 ARIEHLE], AR e 3 7 BT RR A L XCGERE s F T (aniy
BAEFATRRSG) , DAl B VP - BRAT N s B A HE SRR 5 R H o

5 &g

AR I T A EARERE AT R : T 60-74 S AREZFE NGRS 5 HET MU (38.19%) -
IR 5 B VPR ER DU IARFE R (CES-D8 4370) A SAIAIFEM,  H PP HEA R B2 B i) I 15 200,
B B VPR RE<d4 D REAA R (Y 88.8%) , HAAMIKE B PPV THmmimss . XIRRARAR
TR 2 R R A VPR LSRRI A A 3-4 TR, Xy B VAR B A AR5 5
Ffs I 45 G0 R IR BRI RO 2 i e

EEPTIN

(1] SRR IR NS 5 N7 ZE 0 RO Ak 2 SCREATO PR FE A 5¢ R BEFLT]. o0 3R}
2£.2011,34(5):1130-1136.

2] AR, AFRERBEZFENOCHEMEREELAEHEREND. 2 THESE
7,2016,16(3):20-26.

[3] EWR, K EE, 28, Ll AL X 24 AN A Be 2 K L ma R s ot 7E (0], o [ T = o A
£,2023,24(11):1159-1165.

[4] R Mgt b &R, BT AT X X 2 NS 54615 sh i 8 RIR T[], P&
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[6] £/ XL A" Hrr o Bua By R R SN RESIGHS 5], A2 R e
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The Influence of Physical Exercise Frequency on the Degree of Depression
Among Low-Aged Elderly People Aged 60-74: the Moderating Effect of

Self-Rated Health Status

Ge pu!, Xia tianle?, Yang saier’, Zhang jinzi*, Bai qian’

(! College of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing, China;’ Binzhou Medical
College, Yantai, China; 3> Army Medical University, Chongging, China; * Graduate School, Harbin Medical University,
Harbin, China; ’ Tianjin University of Traditional Chinese Medicine, Tianjin, China)

Abstract: BACKGROUND: Chinese younger adults (60-74 years old) face mental health challenges such as retirement
adaptation and the first onset of chronic diseases, and the risk of depression is significantly elevated especially during
stressful events such as epidemics, but the mechanisms of protective factors such as frequency of physical activity and
self-assessed health have not yet been clarified. OBJECTIVE: To analyse the current status of depression among Chinese
older adults aged 60-74 years, and to verify the independent effects and interaction mechanisms of physical activity
frequency and self-rated health on depression. METHODS: Based on national data from the China Family Tracking
Survey (CFPS) 2022, depression was assessed using the CES-DS8 scale, and the moderating effects were tested by
stratified regression and Hayes's SPSS PROCESS procedure (correcting for variables such as age and chronic diseases).
Results: (i) the detection rate of depressive status was 38.19% in 3666 respondents; (ii) the frequency of physical activity
(B=-0.151, P<0.001) and self-assessed health (f=-0.892, P<0.001) both independently reduced the level of depression;
(iii) self-assessed health exerted a significant negative moderating effect (interaction term (=0.044, P=0.024), and
physical activity was only effective for the group with a self-rated health score of <4, and the effect weakened with
increasing levels of self-rated health. Conclusion: The antidepressant effect of physical activity is moderated by the level
of self-rated health, and future interventions need to be stratified: increasing the frequency of physical activity to 3-4
times per week is preferred for those with low self-rated health, and strengthening the social support network for those

with high self-rated health.

Keywords:Exercise frequency; Self-rated health status; Younger elderly people; Depression; Moderation effect
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BF S A5t E R R T RIS R P RS 7

REY ' WRM'
(LAUHIBE R, WL B 103436)

OB RATHRS R H RS R 5| A0 B B ek 6 SR R GE R R . BEEF AR LA M. k. R
REEIE K Ao LA IR R RATHIRAAE A S Rt e R, Rt ki, BREA® T, RATRARSAL
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Study on Epidemiological Characteristics and Prevention and Control Strategies

of Measles in China Based on Spatial Analysis
Zhang Ruizhe!,Hu Chenyang !
(! Hangzhou Normal University, Hangzhou, China)

Abstract: Epidemic measles is a highly contagious acute respiratory disease caused by the measles virus. Patients
typically present with symptoms such as fever, cough, runny nose, conjunctivitis, and rash. As an acute infectious
respiratory disease, epidemic measles is highly contagious and causes severe symptoms. It was once a very common
childhood disease in the past; however, with the implementation and promotion of vaccination programs, the incidence
rate of measles has been significantly reduced. Therefore, vaccination is an important approach for the prevention and
control of epidemic measles. Based on relevant vaccination data, this study analyzes the epidemiological characteristics

and prevention and control methods of measles.

Keywords: Epidemic Measles; Epidemiological Characteristics; Spatial Analysis; Spatiotemporal Scanning; Vaccination;

Prevention and Control Strategies
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] 18] A T e ] A A 3 X SEUE R AT . 7R [E BR)JZ 1, #EHX The Lancet 1 BMJ Global Health S5A0g 31
FIRRWIRT R EER S5 57 ) LEAR B R G SR MIZE R T E AZ OO & s, AR R S 4518 1
BLEVE ST EEME[[2]. EREALZER, 4546 2010—2020 003 T4 FE A 10 59 sh 0 2 5 RFEA S
WERFT, g B LEE IR . RSN SRR AR, 6T 23 T3 2 22 S RV i1 22 S of g R 4 B 75 oK
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KFIX—HUHE I SUERTF FOSE, LR R AR X B 57 ) LEE R BRI B SR AL 5] [6]. TEELR)E
[, ALUIALSRATIR A AL S SR AR, 56 R 1—lesg B i s A2 5 (ACE) #ig,
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[9[10][11] PRk, ASCHIB ST IEAGE X IA SCER M) e 45 584, S sm i DL 3 22 A% 0 (185 2 Bt
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2.1 B EEFEFEINK

EF E KN DRsi Itk 28 5 F, B LEPE R 2 ) SR I 2 e e 2 g, PR
AP TR AT DR By A (8 R 7 THI 1) S5 38 RS, 30 R 3 B IR 45 AN & R i) B S FR IR e o
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SRS AT e L BT 5 993 R Co I 9 98 URSE 1) B T o
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T, HB e FRARAS B RS R 3 B E o P B AR SS vT J e 1T, H AT A L AR A AT R Rk i X AR RS
. AT APTMOEEFERFEANANIE L™ EAL, FEOLE S L5 AL a8 51 5
NN E IR, 2 )L WA 5 in] [ A B K R B, B8 78 ) 8UEAL 5 A4 3 NIRRT, 3m 7+
TRAMEEFN K BE A AH . BRAl, B SR AFAE IR R, LR PR = 5 g0 R e Al 2 A AR 2 [R] A
WESEEHEE, JLEE “RM—EN—TW” B RAAERENT, 55200 b 2 1) 4 4t
PRI . B R TOR R, SR g B HAe )5S 2 W <7 L E A RS I S 5, AR
HBARARLERE H W A TE ey, (BB &AM, SR IEa. BT SRS B EAEHEARE, FEUL
FOHLR A B B AR O R [71(8]. BT IR B Bk AN LIS, — 5T, BT LE I
EHFHURIRZE, I BRI ELAI S, R T AT N i R 2 A3 5 — 5T, AR
PHEBES TAEMHA TR, W T REEFNEMERAE . TR, BRI ELE A
AT R @2 W BAFRAER, R AF PRI T AE 106 7] 68 o s U A 4 B 42 6]. Rk, M
Bk BE, W) LEART EIURPAZ O EE T KT AR EF RS T EA R, FEF s =
EGMEM ARG, MR MEFERP RS DB, XERA DI EE NS DR
SNRZ ORI EEAR R
22 HISEESER

B2 B ) LR E R R E A AR, KSR TR EES RS EAMERZES . K
JEEM G TR AT . B SHEAR ) @B 0. 4 SCRRER 0 DL 2 X 0k e A5 2
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TR AL LB AR TIEBAAN L, REMA S LAY L8 M R R, U LRI, =%
AP AL B P, SO LE O E A IR R AR 30%, @R T IR R AR AL2]3].
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JLEIEE T, FEESCRAHIES, PRECRFAR, XSO, SBHSSHFME ™ HEAL. KII%
Fe IR “AEEIMEIS Mg tE” ML T, JLEAMAE S T RIUH QBT Y R, b A
SR AL I N B o5 KRE (1] foe ), X3RSt — 2D e 7 @ REP B AN P, R U AR A i
X ) L2 £ YR G B AT AR 55 7] KBSV i T AR BRI T M X, TR R BRI
ISR AR, i B <7 LA i e B R AN DGR ARG S5 PE AR BL, SR R G MENE S8 VRIS,
Wt B A6 ZBUAE fl] B2 J2 T AN B R 55 & B HEAT S5 PR

=, WEGE

3.1 {FIRIRSSIB R MALRES

FEOTEE ST LEALOHGERR . AT AR B IR IR AN 5 By 255 7 T Py S L ) 2 4
FERS:, I BRSSO ZNE 2 FBARE . RGME B, BASLDULE L. DL
TF LA XONIZ O SR RSB, T SEEL “ R & —rh T I — I B i P RAME
PRI, Ho, AR ERE, N EE AR TN AR R DT U A AL S A R R AR
CoBEVEA B FRAROUIN 5 AN AR B I P, R R B R RIS o PP BN S A 1 A AV
REPATHE, HRRE MDA, AT ZEE R VA TR, s O B R R R R AL
g EFRHAERMEENR H S, ) LEIAT 2 ERRA], BRI S JCHAE O RS
[T 7aE o w {= 0 S F RO IS/ £ 0 B S WG =174 1 = i 7 1 1IN AN W NN v K /S S
WG, IHEEE PRI SR R4 S B0 LAZE & H W, XA “ ZUE RS 9 B R
A 1% 30 25 5 v i) AR LR SRR AT SR o AR 93T T B 7 B2 R R 5 A RS R 5 23R4Tl A3
DAL, KRE. BB EEEARNEL 2B HIRE, X 2R s XU A 2 ML
PR %, WafBgas. FEGT. BIRDARS. RTINS E NG 52 402, DU
IRTHONE], L rEE R A MR R AR E R A RIAT T I B ) L3 i B R A 5 A
BRI, R LAE DT RS R EHOF B R AR, MR R A G OB ED T, O
HAUNRBHEZ R T, L 0TUR GBI, X0 TUMER SR L BT TR RRE . KIS B
B B B 5NN S BIR, X AN RS “— AR B4R BER BRI, AL P A Ak,
BRA 2 FENREIXE R E 772 5 R SERE D M4, € WDT RIS BT IO %, ik
KRR E I SCRP AP B tEAh, PP B 5 ik R OUALIE 2R S BAL S BT AL RIR S Rl &, (5 BhimRe
MRS & I TR R R G, KLEMOE, B, MRS 2 480 e bAe RISt =, TS
PUR S B AR TR IR LA, SE i BT IR AR SR e . b RErh, W PRl B 2
SR filtn, AR DAHZ (WHOD $RHH LB AU R 2 AR ORpid Ao i i 15 = ) 14
P 1R Sk XA R L AR L N, SEBL) L SRR KRS (0 3 i B, I 5 o AR AR 3t DX HERE 1
“ONBEEAASPA LR AR A R AT REEE KA S EoR, R
R e B 5 OB BRI A RO A R DA B A A 2B, XDy A9 BEAR 55 DAL SR 0t T 1
WS4, &, PHEE S5 NBIEEBOE SR RIALHIRA . o B =800 Ak DA LA R AL
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B ARIE B E PrbrtfE, WAUEE A PSP O MAELEH T RS, IR R LR JLELH R EIR
B MR T PONAC R BRI AR T, R IEIE SRS %A B PR R L A OR3P BELIR 55 1 Rl
PEA —Sk. Z5 ERTR, P BARSS VR R IR ARTRI L BRI I, oA AT E AR, &
FEN S0 A B B 2 A 9 B Ok B SCELREAL . RGUME S RTAE, DY B Y ) LE SR Ry
By WM EORE[1][2](6]

32 HEFBBRTERE

TESP LIRSS R RIPALZ A1, w2 SCRRR 3 1 56 35 [RIRF 2 TR B B8 < J L 28 {8 e S5 AR AL ) S BEBA T
B~ ) LB T I 1RO B 547 9 U AR B /M2 TH I RESS 1, B IRIR IR ANAE R B IR R . SRS
B FEX LA B ) B LR SR I s i, BRI, A A0E I 2 2 IR AL 2 SCRER R N DM
&, KEZH, SRR ECNZ ORI 2 — . SR ESRTEHEE KIS, (A5 Bh AR
BV G RHT B R TRV IS, BT — e R RS G . BN AT 4R 3 A BE BTSSR AE
VIETAE, WRERE ] E =A@, BRI N AR S R 4 Rk — 5 o) A —in g R DA
AT, ARSI 1 B A N Thfe k. RN, SHALZERRI & T P B E I, Al B4R AR ) |
EIRERC . MEAR TAE AN AP S B En R, $RTHERIPRE D, @R RS R TN E ) LE R . 2B
JEH, NN “PHE S TRNLT , BEEEAE. OEHUR. REMA L DA IR AR,
A )LE OGS @EHRE SRS TR 5. EEARR L, 7T DIEAT «RRAR A LT AR
178, AR SR FE, RV R P A, B REIR R R, o) LA Y REE AR
it [, WE CRESIMEE” , bmER RN S L 5 T BOMRER I LE L
B, Wb IOLERNS 440, # X2, EZEUFNSGE R 8. BE5ESHSA@E “L
BRI, AKX EAEEE, REREHS . OB ARG KR, FR9H3E R iRt
Mg S BEAR GG, AR KR S . X LR TR U, 5 RS R E A T A R,
HAE D ER P R S BRI RS gz, GIEEM, EEIIIMESSu S e RERER, BE.
T, RGBSR N & B L= 6 MG BB, @R aEmR. B LR, &
AN EREV ERE. BEIRGERNEKSE E SRR BUR I LIRS S35 %, S SRR
REEA BRI S R . 22 EPrECE T, FEN mHealth T H SR, S80S ASTE 5 6 HE AR 55 St A&
FILEREREMERERINSZE, %A RTRANEE RIEA R 1M KR E 5 08t 58 35 1) L3 8 B a5
B RN B AR R, S O R R S AL SR B A . X e R IR IR IR [ AR HERE A 2 SRR
RV, MNFEIREER AR H SH R iR, DR R R SEEIC EE,
AT TS E B SR T KA RS s MUEN, @5 LEEERMHE. &E, 15T
i 50 By BUHE T e At 2 SRR R AT RSB AT ok . AE AR RIS (CRFBIRGE . HPEsR A . fwiz
XD FESAR A, R BEATLXS R 6 Bl S0 7 VR T T TR VY, AT AT A6,
DL “pRh—Hb. 7 —H” By Nz b E e A, Wi SEELECR RS D . 3P 32270 F o g AuRE A
{ELFE T REG% 4 b G 1 1) 52 80 v S 30 AR 4 B A E A IR 45 SE e by, Ik 175 B SRR T AL SR A
= RV RS, (ST LB 2 BRI SR 4 TR R AR AT R AN A SR R B 5 4 2 R,
T ECIESEILAN “RMERECRAD” W “FshtE. FIES 7 S SRR R RY3][4][9][10][12][13]-

M. &g

4.1 HHREEE

i 2R G 2 P40 [FAT PR SRS o E AR LSRR S, AR SO RS TR S LR O 1T
DRI B A {3 25 5 T I I M (1 2 25 e S bk IR XSS R AE R SRS KBS AN 2 2 755
Jim BA W R AR VR AL . BTURED, SIHS. BB AIOMURRS B XU AE B ST A A ot e TR
SPREOR, AT N A U A Rt AR B B R A R T E IR R S BT AE . DUl 5L [RDEUUA
TR LI XSS B, U S 0 B SR B B R Gk . AN, BT ] S IR T R AE SR
TR 5 LIRSS R MR B AR S A, TR “ B —IRIR— DB Ak S
W, BEBIOR TARRA TSRS . W B RTE, ST R, A DA L. LBl
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BN BRI TR E L EAEAL, BRI —TH—RV; 7 856 TR A RO .
BT, ASCRW T U BN O R RGN R — R A EARST AR 2R, HESH DL LE LR «
Wi E—T T I RKE R 190 Z B4R, EBIRCEE . . O BREUN SRR A RS R
18, SEDDESVEREEXHER T —REE SRR, AR, A AR LR w8 A1
Pe THEMESEEMSR, 7 m R, RSN, JLE A 250 5 S5 L], T
LA SRS . S E PRI X LT I, o E AR IR B S R B A, BRI
AR R BV ) B RIS . SR b, ARSCSRIN B ST L A B B S A 2 SORF I AR R
7T BA SRS, HRITFAPRAF 5o E RIS MRS, FEABCRRIT. FARP5
S PSR =TT S 1, ASEELAT RREE S AP ) LB AR e B 54 & SRR R

4.2 AR BBRSFRFEHAT

RERFET RALHE A L SEF AR M 7 By 4 1H 1) 7 Hr 50 S, ABANAFAE — € R PR .
B, A EEMAEEA OIS T HE, B2 BR TR SR B RN BRI AN R 5% b
MIZES. it By LERN AR R A P AAEE R, RN RS ] JE iR S K pE4s
SRS I & 7 A G —, AT RE M RSk THIHERf L 5 AT EEPE[3][4]. IR, R T E T A S AR
BUE R ER,  H AR ST 2 T vert, sk = AT L BN ST 7 RS I M AIF T R AR I PR R
i, XA TP RIRN A S HE V2 B BRFI[5][6]. BbAN, F B TR B — R PRAG AT AT R
BAERE T AT, SCHAERF M IR IEHIX, Qe PR B SR A N PR 5 A, Ml se
MR AU S IEE PP I LASGAE o ARRWTFURNLAE =5 TR G — I 2 3 2 P A 9 ) A S B 2R S5
Fa AR A SCRET RS I ) 4544 5 ) LB AN [F) A B B B BEURY] - AT g BT Tl h ik 58 BB X PR AR IR S
TR AR R E X R BT R B T A S B BE LN B EG,  R SRR AR
OEERE. EIREGE . MEIRTE AR BRI S KIS, A G A RO TR )
ATV =R R REEL A, SRV ZE R I 2 R R X B R R, HEBN P PREE
HRIBORRRESS &, ORI BT TRAEAS [F] DXCIOMIREAR (5] (Y AP S & R . S IERIR, SRRl
PR SRR, W) LEAR B BT BT T GERIE 5 A B IR RI, AR AR O BT,
MRS Br i Rde S AESE RN T ). B2, RIS LB S 7RG IEEEAL AN
AT T, HESHBUR S IPPLECE U F A, T 76 35 Hh B B < ) LB R 4P 3 5 ko SRR AR R AR
LRSI UEHE SCEEFN I BE B RE[9][10][11][12][13]-
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Current Status of Health Care for Left-Behind Children and Recommendations

for Improving the Social Support System

Xuemin Zheng!

(! Changzhi Second People's Hospital, changzhi, china)

Abstract:With the massive migration of rural labor in China, the health care and social support issues of left-behind children have
become increasingly pressing, posing long-term challenges to public health and social governance. Based on a systematic review of
peer-reviewed evidence, this paper comprehensively summarizes the profound impacts of parental migration on children's mental
health, behavioral development, physical growth, nutritional status, and educational attainment, highlighting significant heterogeneity
across gender, age, family structure, and urban-rural divides. Recent studies further indicate that digital media use and sleep quality
serve as crucial moderating and mediating factors, unveiling potential mechanisms linking digital environments, psychological
regulation, and health outcomes. From a nursing perspective, the paper proposes a multidimensional strategy: reconstructing a
child-centered care network within an integrated framework of child—family—school-community—primary care, emphasizing
collaboration among school doctors, public health nurses, and psychological counselors; building a telehealth- and
digital-intervention-based nursing support platform, promoting remote parenting, school-family cooperation, and compliant digital
health education; strengthening community-based support and temporary respite care; and advancing interdepartmental data linkage
and evidence-based evaluations with cost-effectiveness analyses and phased implementation. The reconstruction of the health care
system for left-behind children is not only an issue of education and health but also a matter of social equity and intergenerational

justice, requiring steady progress through the combined support of academic research, institutional design, and nursing practice.

Keywords: Left-behind children; Health care; Social support; School health; Primary care
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MRS RIE TR BE &G, SBERRIE. EIR
FiusahesmA

PRERIE VEDHE VAR R LR MR A XRA
(1. B/RIER B 0, BRI M/RIE 150008.; 2.00FAE %R, 7 TEFH 110034)

HOE: BB AMEEA (CNSNP) fEA—MF LEZRGIERFEAL, ZERRELFNEETRERANREL.
WK, HA TR R GRS IAT P 691 R ARB A0 R, ARAL S BT 50K 12 CNSNP &4 89 -F ik /) A=
RY Rt WA AEN, BRI R F BRI M T Re 1545, LB R rhib 2 B faiE )12 %] R 4,
TR EF QLA HA-FHETRSA . R, BATA T HAVZAH 69 BRI 2R LW RIS T ks A AT,
AL R GLRE T AR M BUR AP AL ) B9 R vl I RRAT T AR K L e Rl 09 AP 2R ALK, IR T AT
BB T RS A Bk, BERITALERE, ALEAAZTBRRERS L FAERAEF, REZAXGET T
RIFK, HEHREIREE DR E AL ERER

KigE: AR IR . PR KYEd e, RETM

DOI: doi.org/10.70693/cjmsr.v1i3.1471

—. BIS

FIRAE R — i L LR B 00 , 75 A BRYE B 0 A R RER R T B K £ 4H . HiRHE Global Burden
of Disease Study 2019 [ 731, 2019 -4 BRI I FE W bR AEAL BN 224108 2696.5/10 T3, KIAFEHN
579.1/10 13, 3R SFEIEE AL (YLD) N 267.4/10 J31, X —P5 FMIHLEA FE M X LB 522 1
ZES, WAL ERARLIX . R AR N YLD Bm, HAED 2 30 Frf, 3 mloN B 5 wise E 1)
U U R E AR, SR 2R E AR, LR RE T H R A, EA R
200 ) AR BN AN AR, S F A S P B T RO B ) A DI AR DG . BT AL, SR
SOMAMARIAE VG B, TRAHE S BT IR RUTEIE /7, MR T il A R T AT T o 18 1k R4
PSR (Chronic Non-Specific Neck Pain, CNSNP) & —Fh i WAL & B0, T ER AR
SRR SRR, LBk = IR 08 B IR B S AR . CNSNP e S8 R HE TG BH i 45 R PR
R R, XS S Wi RNE T AP AE— B MRS . JATIR AR 27k, CNSNP 754KV [ P9 1) R0 248
w, UHAEZERARRE A I, HBEEFERIEK, SRR b IRRRIMA DR T 205 5 &6
PRI, IEE A IS S SZ R WA A SR SRR, 7 E I 2 s 8 2 1) 2R ARV 2 AR R
7o

CNSNP S 882 (1) H & A= 5 A D) BEARAS 18 iR 2 52, JUHAEIZ B D) R 77 T R BN AN [RIRE B () B
W, B CNSNP MR AFAESR LA 25 TR WURIE 57 S Pp i 1 22 56 [ i, Ik 26 (R 3R 3%
AT SEIEF e Z IR . FERRIEZE N, SR )BT 5 ThRevE P Re ) T R E UG, i3
T3 0 kAR R . AHOGHF ST 48 H, CNSNP ZE 35 30050 e LA H L) &0 BAR T FEx e 2H, B DRt

EEA: LEE00—), B, MIHRE, RABENEHEES,;
EiDiT000—), B, METHRE, ARARNEEIES;
2l ®(1997—), B, MtRE, ARAENEHRE;
LZHR2003—), B, ARl&E, HARAEBIGRES:;
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T E Berg #7532 (BBS) Al Timed Up and Go (TUG) JAZE BRIy, SonILisshfEtmlpe
B ARFREMEZ AR, JUAh, PR AR LA RE T B UL ) B S DI RE 2 (B R OC &R, PRk,
JULIR) g B0k~ B8] 1 [7a) S AR 1 55 37 P2 i BRAE IR S rp [RIF E

1T RE L Az ) R 4E R S AR E YERI D) RETE BN I Al . NI AL . AT BRI A A 32 5%
FUREEEEES, AT B H ARDY A AR AR, AT SEI P45 1) 4 4r . AHOCHT ST, P4
FERIAARAE T T I EFRE, 5% 0 RRRE S TIAIC,  RIEFRI 2 UL 6 E )2 S8
F RO AR T I DGR, FEIZ B MA@ R AFE T, ~PHETIZRBeS 38 SR T A% O LA s il R 77, 27t
Difie iz sh R I I TRBT i s 507 . eSS m B b, SUERLIA R D e B AS AT g2 30 S 30 € AL Al
IRTRRE, s B AP HI AL .

I R LSRRI FE 7, CNSNP S8 ik A7 76 -7 R ) ML A5 1 e o BRI Nt L sliAT &
I A FEO IR BNIREE G R, BAFEE TR, EREafi, BARIMSkAL (Forward Head Posture,
FHP) A4 B Rt 37 P 2 B H BERTE FBl () SY AAR 45 S S/ R iR 4 e o 5 Y4487 D) R I8 95 A7 AE SR TS,
IEAh, FIRFIILAITE /3] B S B8 R A AR Bl BE ORI R A SR mE , AT B~ A8 42 ) ) PRI HEDT
XL B A R I D RE S 3)), 0 W] RESG Bk B HAis S 4 1 UK. R, R 4253 Hr CNSNP
5PATRe )1 BB HIRR R, 0T HIE N i e A RUR 5 sRns B 2 E .

g EATR, ARLRAR BERGE Mg R R = U A )P R 1 SR BRI, R
MEHRXR MR, 56 500 kR RSLIEHE, RS CNSNP &35 12 3) TR s A HLH
HRREIRIT T ZAATR LIS KA L R T, (2 3dF B DhRe I AN AR V& ot & (1 42 7

=, SR EESE SRR

(—) CNSNP BEFHEENRIIGREIR

M2 VEAERE SR (CNSNP) BB 72 Vi 58 /1 7 TH R UL B B I FEAS, BB S FR S PAT i &
A FEIIRERI 321, BARRIUNE S SN BE.om b AR, ROV E.ON B 50 E WL F14% 5018
PSR, PR B YR IR B IRE )T N . EShZAS P, CNSNP B mE RIHE PSR,
WPBHESE /N DS OP S A TS, X RH EAE I T R XS, U HOR AR A A E Bl R R
TSN B LR O E D, SeAl, IR ISR TR AT 0 PR AR B N BN AR E T & R ) S TR
S AR BT 2, e it R HC G A AT T R AS B A I R 5, (E AR B B N IR R R . IR
PP T H 5, SR 1AL B % 2 (JPE) M )12 8 FH PP Al #0050 A% NI R AE AR 14, A2 I CNSNP
BEPATRERG I EEE TR 2 —01, thak, shaiae ki3t (Overall Balance Index) T IBRE &
ME, BEUEA WU B H - PATishl ge D AR AR e, HBUBEE, &6 H T IRR 55+
P4 D e B ERERVRAL o IX Ee 45 A I O IR AN Th REFEAS PPAY, A CNSNP B35 )P ARG 3t 17 %%
MRS, A BT HlE AN R R0,

(2) BIRTEREDAEIES)

CNSNP 52 P4 A1 F WA B = 3205 R SR Sh e R S B 4 o L o1
PV I RN S BT A BRSNS, IS5 T LR S A A SR S et
WA, TN PORE R RIS, SEARRZ BRI R4 R
GofAS AT IR, BEAh, BUHEARAE SO IR LN OB 5 53 0 M, 7 K R
5T, b TR PRI, S EURGEO2AL. SOR R I 36 (75 oA 28 R DA i 8
EREVH . HOEERIATRER S R, PRI R0, B3I RE 2 G
AT, ONSNP 85 3 F 00 O WL R, DARMES A PR SE IR A2, K i
TAERLSE A IR (B . B2 RGN AR B B8, BRI, {EAIR T e il
SRR BRI 3R BRI  H R DR BT 5 A8 R4, MBI oA 28 T 24 B 5 4 1
RSB, TR SR R 2L R B,

() EHARHRERSIGARIER
LI R S A 20 2 R AT FE4R s 1 20000 R B A SR DRI RE AR Ak, IR S A 4%
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LRI i 88 1 980 DX /N0 R SR K HIAI T B T2 RO D RE S o I et e i T RE PR LR A AR (MR D
7R, CNSNP B E L HIEHIE S Tl i A S RN R 2R, Insi A2 BEIL
RIS [r) e, SE 8 B i p 48 R 8 ) 7 2k A0l ZEm AR Xt CNSNP SB35 [Pl 25 2o
HAR AR, JEH R G AMIRSEN R TR UIGRR 2 AT, A RS 85 1T sh e A K
JRAEIR . FHIRIRIT SR S s R 45 & REfs W& ST S ThRE, s B 5w, FRAREREA
Bl [FJR, XSS SR IR B AR SN E A E (PCWO) tBAZIE I RENS 21 1E K A AT i 5,
SO A SR I SR LD RERRERS IS, RRBIE T A VUR F 2B ITAL B, BAEMA B, AR Kk
PRIGAETIE, LLSEHL CNSNP B MR T TSNS, S THATT RO K8 AT iR .

=. EHEFRNMEINGIRETE CNSNP RHIRE

(—) EBIEFIRRZREINELL

LR DRI G EY) 2l R, WA G REZ DRI EEN . KT, /b
0 Al LA S R R S AR S DXt S S 30 T (A% o e 2 AR ) o I 308 o i i AT IR
BRERA TR B ATE RGN RESZ ARG, R st g oo L4ERE S AT 00, /N IHE 5705
BO RO N2 a i MThae, JCHRAE SRS RIZ s T k3 SO0 E EAE AP, HHE
TR P ANEE G A5 5 IR AL, DL TTRE FAK i & 138 A8 300 LKL, RIS B2k B LA RN G 1
Ripetst, DAL K e 5@, ghbh, Kk R R Ig0ash X . SRR XATRT A 1 /= 2 5 4%
AP ZOR T, JUHARAE RO A B AT S A B 1 I 22

SRR VLA OG5 B 52 e AR 28 S5 T b 473 85 S B A 0. SRR ULIA AR VIR AT OG5 38 PN IO A AR I A2 38
REAS BRI I L EAZBPIRES, A SRS A B S S, BT SRR i s ] e fr, ik
AL RS AT, Z00ER IR SZ 4% I AN TR 20 R R RGO, JEHR L AT 215 2
PRI, HAFFAEISR R, ik, SISO S A DR LS I B A, B2
TR AR, D9 CNSNP [ L2l T FC Rt 1 A 351 2 AN DD RE A 1A

(=) CNSNP BEZHBIEHIINGERIREE

18 PEARRE T PESUE (CNSNP) B, B IR 51 A IR 200 B 1 A A 2 5 35U 354 | B
P EENH 2 — o IRV ) EAE T, s P2 RERME ML RS, K
AR et B FE s S, BF AU R N, CNSNP B SRR E 3 T, ROV E R
P ARG S R, X — D H158 T & A tERe, thah, 18 mRE T, I LR ZhEe
e T T 28 38 R R (1) SRR (R REKC, 52 1 B AT SIS B 0 PR I B g 1270 31X s B (] (1)
FEIR V] g 5 HHAX P2 RGNS 5 R B A BE S T 18 B4 i) DX S8 TP 2%

AL ER, CNSNP 1L A il BRBE I 5 FOKi 57 2 B i D REr e As . 48 1%/ mT
REF B Z AN (8] (1) PP 23 et TN B, 2 0 e S U B RS v 1] o (RIS, SRR TS M &8I
AJBE T U N ACHR IR 5, RIS A A B SZ A N P A 1 i R A R A B R 4
T 5 M S A8 ) SR 281, X e i AR 4[] 53 CNSNP 58 5 10 B S BN A BB T 55 P i R BIAE,
T AR B3 B2 REGZ AR S5 I R T S N

(Z) EBIEHIRETHER ERIGHREX

LA T VPl R 2 MR FB, W& (force platform) FUZ B HE R 4t 2w RFIHF
FoH B PR 4% . 0P Gl & B4R E 0 (Center of Pressure, CoP) HJZR{L, Em M G
TEuh S BB B P AR e E AR RS, ATPAS ER S P AT DhREFE At M B 20), iz 8h it R4 #|H
TRA P 5B S AL IR AR B B S R OGS A IR iE B R adE, 35 B A 28 35 R B 1 Bl 2 ot R A VLRI P 12 300

LA B I IIRE K E VARG R B A R . FFAIRH, REAFAIE ok R,
IR H & IEshae 71, BEAK TAERIA TG B HKE, R s B (@ FEetY, BRIk, HER PRS2 3456
DR S 0 Tl e MR R T BB REE . PGSR TR S REE IS E S, Wnsasi st LR i
WL, SCEEOE SR IE. RN, ZRAEHIPAL IR AE 6T ROR AL B bR, Il B3 (R
S, ARy sRegt2, 25 b, B A B A G DI RE PRl M2+ CNSNP B35 (1) R B R AR T
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Effects of Chronic Nonspecific Neck Pain on Patients” Balance and Postural Control, and
Corresponding Mechanisms and Interventions: A Review

Yinghao Shen!, Zhuangzhaung Miao', Pengfei Cheng', Zhidong Shen?, Junjie Liu'*
(! Harbin sport university, Harbin, Heilongjiang,’Clinical Medicine Department, Shenyang Medical College, Shenyang, Liaoning)

Abstract: Chronic Nonspecific Neck Pain (CNSNP) is a common and complex clinical condition that significantly impairs patients’

quality of life and functional performance. In recent years, with the deepening understanding of the role of the central nervous system
(CNS) in pain modulation, a growing number of studies have focused on the balance ability and postural control mechanisms in
patients with CNSNP. Existing research has shown that chronic neck pain not only causes local structural and functional impairments
but also interferes with patients’  postural stability and balance regulation ability by affecting the neural sensory and motor control
systems. However, there are still deficiencies in the current understanding of the specific pathways of its neural mechanisms and the
corresponding clinical assessment methods. This article systematically reviews the effects of chronic nonspecific neck pain on balance
ability, elaborates on the neural regulatory mechanisms related to postural control, and evaluates the effectiveness of various
rehabilitation intervention strategies. Based on the latest research progress, this article aims to provide theoretical support and clinical
guidance for this field, promote the development of more effective treatment protocols, and facilitate the improvement of functional

recovery and quality of life in patients with chronic neck pain.

Keywords: Chronic Nonspecific Neck Pain;Balance Ability;Postural Control;Neural Mechanism;Rehabilitation Intervention
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FREAVERRY, ML R4 (Sympathetic Nervous System, SNS)  FM0E ] S5 250 W AILES 7K B 489 i Ay
R RBUBPERR Ry o I OO RURLTE DA PR PSR R R JC N B, S8 I 22 Ut S5 VLA R ke o 1
IOFNRRIR Thaeatg A 0. WAL, 181 VLIAE % A 8 [ R A S & 3G S A gD, 3X — fiaT LA
TR AR I AR BUE B, SR B T S TR 2 RS N R )22, kA, B EME R
2530 ] I AR S L G SR, RSB 2 A N 2 3 SR S B I e A e, NTTROR T
TR o X — B AELT AU SR R OIC VB B, R8RS TR 0T PR M 1) [R] B I 2 4 i A S U PR i, I 3R
AHIX L 2 48 2 A A7AE 52 2% B AH ELAR A3,
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5 e, B TEMEAE RIS B L 22 4t (Parasympathetic Nervous System, PNS) F & 2 2H 15647
WP A AR F BB AR 48« R E M B Ok e B B A B AU, T Ree il R gk m| =g
PRI T AL, HOIH AR B FETRRR, 1 A B £ R I BEVE BRAT AR A BE 12 1 RN S . B
FLART,  RRTERR 2 AT S SRR D e I PRSI, X RIS TRRE R T A7 A DL AR AL T —Fie
JTIBARA RRTE o 20 d i HL T 28 88 B A YA 1 28 RE AR 7 T AR gk — 28 S8 1 HAR IR IR A 5%
PRI ER G NERE R I IR P 22 (1) Tl it v] REAT B TR B R, TR R 1
WP PR R A TRRE AR
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M2 PEZIR (chronic neck pain, CNP) AMGZN LA B (@ FE, IEF2mFFI Dhag, X — i Ok
B2 I NFTNR . I IRBE TR I, 181208 P 5 8 R I M PR 2 T BRI, X238
— R ThRE R G20, i SRR I P AR 2 5 B B L R WU A LS 4 B LAY, T AN AR A, A
MR 1 ST A ROE S R BN . XIS R CNP A kARG R, SRR 22
ANHR U RO R PR USRI FR 3 2 R I L AN R U] RO S 22, 3 AT A AT T A g SRR
WPR 1% 2 [BWIAH BAE R . — TR 50 R B, 2P0 B3 IR R R AR s, X R iR T
FHREAAR A 15 ot w3t — 20 24080,
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AR FEH 228 98 P IR [ 300, 5 7 22 B UL e P I UL )1 20 R A B 7 9 5 T it A R 2 X e FR 3 ) 9K
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W57 FIANIE, B SR AT AP SR B, NS 57 1R 5K TR S tsl, A, WK e 55 S s 22 1)
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7127 55 LA B B A0 22 B 0 X0 ] 5 2806 1) 5 7 28R i T 7 SRS B OQ B2 R IR A o Wl Zh REARIVLIA
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Review on Neural Interaction between Respiratory Centers and Neck-Shoulder Pain Pathways:
Integration of Central and Peripheral Mechanisms

Zhidong Shen!, Junjie Liu®*
('Shenyang Medical College , Shenyang, Liaoning, *Harbin sport university, Harbin, Heilongjiang)

Abstract: Chronic neck-shoulder pain is a clinically prevalent and recurrent chronic pain syndrome, often accompanied by respiratory
dysfunction. The persistence of this pain is closely associated with the disordered interaction between the respiratory-pain center and
the peripheral nervous system, as well as bio-psychological factors. This review focuses on the central-peripheral neural interaction
mechanism between respiratory centers and neck-shoulder pain pathways. Studies have shown that in patients with neck-shoulder pain,
central structures such as the pre-Botzinger Complex (pre-BotC), rostral ventromedial medulla (RVM), and anterior cingulate cortex
(ACC) work in synergy with the neck-shoulder pain conduction pathways and the autonomic nervous system to maintain the stability
of respiratory rhythm and the balance of pain regulation. When neck-shoulder pain occurs, this neural interaction system exhibits
functional disorders, specifically manifested as a shift to thoracic-dominant breathing, excessive activation of accessory respiratory
muscles, and autonomic nervous system imbalance. Hypocapnia causes vasoconstriction and ischemia in neck muscles, while
respiratory muscle fatigue induces postural compensation, thereby forming a "respiratory disorder-pain exacerbation" pathological
cycle. Psychological factors such as anxiety further amplify this interactive abnormality through the limbic system. Some patients also
experience remodeling of brain structure and function, and pain memory is formed through neurotransmitter remodeling mechanisms,
which affects respiratory-pain-related neural circuits via pain anticipation and emotional stress. In the future, research should focus on
deciphering the specific neural circuits involved in this interaction, establishing a "respiration-pain-psychology" multi-dimensional
assessment model, and developing personalized respiratory intervention programs based on multimodal neural assessments to provide

support for the precise prevention and treatment of chronic neck-shoulder pain.

Keywords: Respiratory center; Neck-shoulder pain; Central mechanism; Peripheral mechanism; Pain modulation
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LR EBIEEE RS REEREINE LD AR HRE
XEE R R RR R XIEW ! TR !
CLA N R BB R A 28 JL— =& Be, | P T, 530016)

W E: AR ERABE (SARS CoV-2) 8 2019 F 11 A B RAIRE T XRALRHEE T AR, A6 HFH,
FRBEIEAERT A TH, FAETERFOLTFH. REBNRET ARG BRAF ) CRHEIK, 12
FEHRBZEAHM (solid organ transplant, SOT) X HE A ARFRLW HBEAZ, TEER, ATERBREERDN
BEH., AL B EmELRIFEZRST T SOT =H % LAZIH 7 R RESE, AMKE SOT 4 K4
BmEVAE

KR SHRBEAME; HREIREE;, LARFF

BEEWB: S HIAREER 2 8%RA (Z-A20231058)

DOI: doi.org/10.70693/cjmsr.v1i3.1533

BRI EE (LU R RIFRE SR 3, SARS CoV-2) [ 2019 4F 11 H & k¥ 4RiE T R F £ g
T Ek. LRSS EBAE (solid organ transplant, SOT) 23 T H AL AT HRIZBMHIFE S, HER
Je K G 2 SR R B e IR R , B AR OIS B . BEIRG . B hae A4, RaefE
M B AR R, PR S RN AR AR O RREM T o i E
B, T R N R, AT EE R AT R R, HERERT AR, IF R A
B, AR, STURES B R LU IR i AR A AT RE 75 EAERTIRIT (37.2% vs 12.2%, p <
0.0001) , [FIRBEFEEIEWT (6.9% vs 2.3%, p<0.0001) LA MG BIEES (7.9% vs 2.0%, p
<0.0001) , FFHTE30 RNAIFET-RWMER (11.1% vs 3.8%, p<0.0001) o 7 K@ i 5 ek i 25 50
JALEI 2R XS T SOT =23 % WA 77 R R, CLYERFPUHE R AT G 2 (8] 1) S P4, DA
W SOT 52 B GL B el 13 25 (1 Tl

1. ¥R TE S R HLEmN

B R A — Fh BRI IEEE RNA R, JL RNA 8 5 HE AR R AR a8 S RS EA,
Bl 85 H (spike, S) .« LK H (envelope, E) « E&H H (membrane, M) . 5% E H
(nucleocapsid, N) Bl HIR&E AR RN EEREEED, L =4eg5MIANE T, MR8 IR
TR, BEEN R, POER AR R AR NEA, AT SR, ANETER A
REME BT TR 1 e kIR EE V1, I B2y S RIS XARFF RE JIBRAR, AT 3 B0 e (1) S AN
PR YL A AEB), XBB AR Rk & T 2022 4F 10 A 22 HAEEE 1 R P B Omicron P> BA.2 i &
(BA.2.10.1 fll BA.2.75) Z AR S P= LR AR R . 8 A 5 — AN 31 20 i AN A2 B ok 18 i
NRE IR AR B AAM, HET, Omicron XBB A8 5 ¢k CAERR E 38 £ S A7, #% 2023 4 12 A 31
H, &HRT=A28070 55 XBB.1.9 M HV7r 537 XBB.1.16 M V7 3 Al XBB.1.22 M H 2y 32050, #f
FLFRH, BY Omicron XBB 28 Fl 5 2 (147 95 /™ 85 R FE AR T 2 A% Delta 4k S H AR FpRlel, [FII,
FRYE— T ¢ F IR E XBB B AT AR T, 2% A R B oL T, ik XBB gL
IREIFH K S8 8.6 (L N, HIREE AN 61%, 1T Omicron BA.5/BF HIa) 11 80-90% /&%
ek U, IX R H AR L R R EUREE ) QB E R, JEE BT EX DA,

fEEREN: Xk (1997) , B, &8, ARGAALAFEEBEREANER.
BiRESE: TR (1986-) , 5B, 1, ARAANTHRREBEREASER.
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FEA PR ERIR T ST T I, A R bR B R FR G B N . R, BT XBB WA R I E
A R Ik KRR PE ) g% 163k, XoF FH S AT Y Omicron A% 53 B YL 5| () 7 e % B IR ZI DL, XBB A%
SR B H I 35 S R SR TR 4R ) s BR TP K

M 55k KLl 2 (angiotensin converting enzyme 2, ACE2) {EN—FEEEH, &Hwin i
A E R S . RIREA S AT EE N1 L4, 2 AL F4MIE S1 W3 (RBD [X, receptor
binding domain) 5 ANFE]#s B AR F) ACE2 24k 456, W S2 WAL A5 1 IRk & Sw iR 4L,
TSI B 7 35 A 1) A2 sk R 3610 100, R 58 ACE2 () 8% B AZH 4L mT 82 8 el s 25 10 H A, ARYE
Fis ACE2 WIS, Mgy s WG, A2, BT A B R m ik sh, kB BT/ NeE |
JES I PR S b Rz oCo LA [ i b B P 4 P 5, A R A s 7 PR et e P vy AU 2 B O X LR 1 4y
BERNB TG O B WIE RN SRR WE TR B e s B e AR J5 AT 51 A DA 458
AT 25 28T . ACE2 RIERINHIFE T Ang2 F &GN, MIMFET 7 IS0 AR0E RS il
KIS HRA LA EFD, TOE G IRIEFR LSBT R IE ACE2 [AHMIZKF-HE A, AR v 5 gt
S EAAR YL 1A b R A SO B, XA T M R T T A 5 ) e B R 4 PR R 4
SRR PR 98 RE 40 i PR - () = A BB, 7E— L™ i) COVID-19 Ji i, 2= ML iE I« 20 B PR+ X
B, KRR T R g OSSR — R RIE R, W] RS ECS IR E 8 LR AR
(ARDS) 5™ B JFAAEN,

SR BRI, Wk 5 R R AILEIE SR EE AR G 18 ER R RN RAE RN A T
T DL S RS 2 AN T7 T . X EEHLHIFEFVER, SET COVID-19 I RERIAIFRAE . AR
W0 75 Bt — PR Z X S L], DA R S A ) s Fa T SR

2. B WG HIFIAS RN

SOT %% % 75 K 3 11 R S e 0] 77 LAl #% M 0 S A M e S L R A o SR, BRI SR 1) #
REANEHPRAS I IN T 7 e i 2R R . 28 BT, Bt s 25 (0 AR L5 03 25 1 NAZ AN ST i
15 E R RPE RN RORE S AR - R DL R R S 2 AT T . X EELEIBEEIE R, S80T
COVID-19 MG PR IUFIFEACRE o AR B 70 77 Z2dk— PR R IX L], DME I KA 2 b Ave
J7 HRBES), Wl P TR G AN BT HE R BR8] () S B RS R 2435 SOT 52 2 B G et s 25 IS 1Y) DG
CVA UFHER A0S, RIAELE G k] B 00, tmT DUIEE I Gy U0 i) g 8 1 R R SR B e 2 Sk %
XTI 7 B BN AR 4R B A . SR TIREAR R SOT 323, an R B BRI A o Z b H 2
5 A 5, EU0EE 2 %R 251297 (multi-disciplinary team, MDT) , FE&H B IRFEHE L
BHEIM . HAEr, & MK SOT & A J5 & M54 LU R YR8 1) 45 1 ol B2 il 10 i) 57
(calcineurin inhibitor, CNI) , I¥fliz A MMl 5]  (2) HUaBMIGFER2GY), WnZ H M is
A BE IR, (3) WA EME ZEEOMHF (manmmmalian target of
rapamycin inhibitors, mTORD) , WP RF] (FMER) MRGERA]; (4 FEERMER. ARSE
M 2 3 A 30 H) 7 BT REAR I, EEH N 2-4 B 2. IR R E L 5 IR, PRy A r
SOT 2%, FWHEFREIEA MR by %; X TR A SOT 234, @ Jei b 8ids Fl MPA 2%
254, WS EWTRIASE K S R IR A, FEIRYE B ORI EE CNT A mTORi 5712 Xt
TR BENEM G EREAE) SOT 3248, @G HARMER LRz Mm A, L& S 5 D6e
FHT s B IR G O, e MR IR TT 5 U7 S8 A 1 G A X B B AT G A0S, B ER
AU, RO AE S IIHPIRAS N, SOT 5238 ARG~ A 516 B et i 85 (P10 8 CD4A+ T 4Uf [ br, (HIXFf
SN 58 E AN KR SR I 8] W] e 5 1R ABESSAh. BLRRE 20 S0t T L) G 92 U0 i 51 0 ot R i AT %0

2.1 §5iR R BRESHDEI

ff e %5 (Tacrolimus,FK506) NIl A (CyclosporinA,CsA) 2585 B BREE M55 (CND 1@
Ik ] T 20 BT A 2R SR GE M IR 1 R B DR B R AR . — T2 AT E E 9NN T 60456 44 SOT
2, RIUBTESEFFIIAER A 5 55 R A RO T FEAE 52 38 RGBT 7 0 B i A3 B XU PR AR AR O CFF
& A AENT XU FEAIC 23%,  /Co IE R AL S5 38 AFDRE XU FARAER 33% ) POT, of T+ RS HE 32, th o 5 ) X Je&
YL et e BE (1) AR A7 A B2 2, PadRkiER> 2, SOT %23, JUH & B R AE 52 38 15 B el i 55 B L 1 |
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S HA A v B R R B T . X PTRE SR SRR AL A IRIESEEIRET TR A
W BImiReRELA O, Ak, W IL-6 SR 1 R I8 G I AR AR Sk B AT R A i £ 2R
P4503A4 (CYP3A4) [F] L AEGARE 1 o5 i i oo 55w e 1230, Al 5 5 ) A e 4| 7 22 SE AT M T i v
L EE Y SOT 238 W AEAFZR 4, O T B8 R AR IE R R, — A
VOLRME R 5 m] o X T A8 R DL E RS, @O e hae b7 % T ke 4n it £ T 300
cells/mL B 5 F A B #0350 T bk E2 4 A T4 7E 300-800 cells/mL 2 [ALNE Mk it; T k244K F
800 cells/mL s 7] DA TE 5 RHLJ 175 4k 2 A F S e #5500 o S 80P 520 30 1t 245 9 P A AEL 428 1) E s DAyt v 52
A 4~6 ng/L. IR 50~80 ng/L. EHAFEREME, X THEHFTARPHEREAYFH, B
FEF/RIFEACH AR B/ AFEIF 5 CNI K2 mTORi HA HEEM WM AN, iHEKE
EREEENMZGKRE, B2 ZpkEr . RESFIFBEERFERFEITE 1R (—K
RITFEIL S KD , AP =amw MHAER 1/8, RIEES; 6 RAET 12 HAE;, HTRET
34 HiflEwE; S8 REFRFMHNE. AEXNENEHA THEMEAER 1/5; 6 ReGT 1/2 HA
& 7RG T34 BME; B RERFEMHNEN ., B FFMA RN SZE CNUIREE, RIEEE o
PR MR &

2.2 fndHRRISTESREAY)

MR (mycophenolic acid, MPA) RZ5WREHH] T+ B UM H IS LA K, T2 DNA &%
ZFH, AT T S MM AR . BEFRIL, (EHSH MPA 15 il 77 & SOT Z# &
YU T ST fE e TR 25, HRRRFIE ST 1000 Z 5/ K08, [FFBiE. . OB Z %
(R AE B RS $ 1200, HL 5 3 e s B I e R A sl fE S A ) R AR O, 98D B F MPA 2R 25906 B T T
B A R RN, MO T e e R K DL b R R S RIS IR KU K SOT 23, it st
WD B FH MPA 252454, BEIMEST 52 (Mizoribine, Mzr) [RIREVE A4l % I ) 2045 B R 4% i A R it
MIBLCT Z R TIRIR, WHFRaR, TR A R R BT, Mzr fli T MPA K254, XAlgEE
H AR INHIE 5 MPA 5545 <261, TifF 50 $12 70~ 85 18 ol 152 ot 100 o 75 Bk 5 2 I R T P S e 001 7 6 5 90 d
PR R R BT RURS A S A DG 271, ot Tl e IRV 5 v 10 37 e 0 B2 98 SOT 2%, iR B FEAT H Mazr
B MPA K25¥), #mtE rIRese Frel 2 a4, TR By BRI 2590 1E H A6

2.3 3

W B Jo 8 e e R A5 P A ) S e A 71, EL Il o0 ) bk 2 40 B ) 3 1 R R B SR A B PR T >
Ik BN HE T S LA K 56 M s LR T o X187 e B I UL 1 SOT 238+, Wil R S B 2% 1A FH vl LA
R R A B JORE SN, 9B R (R B S R dE AR . AR, Ao R 5 W R R R AT R — P PRI
BERRRE S, AR T ARERIKE, FEMEIN T SOT 5238 YL el 9 B o AR e )UK 200, 0okt
HEF 77 b & R RS R e G, ANEVUEF D REER, EEA R SEUE EIRTREA 4
EARRNL . T E— I RE AL RIS B RPs), B /NI HLZE KA (6mg, qd, FFZE 10 KD RITH
B 5 AT X R AR b, P IR B 52 0T B 4 B R I ) B A, R R PR R A
FHfig 55 A% 28 RINAIFET-Z (29.0%vs40.7%, RR 0.65; P<0.001) , {HLE A 1252 W0 57 35 () s v
HRWADIET-E (17.0%vs13.2%, RR 1.22; P=0.14) . X H ek i Y m 7 K G B AU SOT %24,
ATEE RN ORI 10 ) MR s, @i K s Smg/H 8RR IR JE % 40mg/H .

2.4 IHFL BN B S REEEEHHIF

Pi% BEiE (Sirolimus, SRL) #5#) 5 FK506 AHL, HHE A4 /E 5 FK506 2 (FKBP) -12 4%
HGICREEY), HiE—D5WAMNT EAERAEEN (mTOR) X—Z IRElgas &, M FH K
T AN S HAR A B G1 #AZ S MRt AR R 3 b RAER . 90 R, {H mTORi FIFEHE 2%
5 AR A mTORi R 2 [ADH e i BB G R I 22 R R G 228 S, (R A 8 B B G 1) e AR R ]
BRAK, FREHRIE, 84 mTORI [1)'5 518 52 # K B o 8 3548 Bl 0 20 T KU R, X T g5
PI3K/Akt/mTOR Gl A ¢, B3R BB w7 2 B e 2 34 1 mTORC y& B, WA TR W
HAE T, H I AT D0 ] 3 B ATk 2] SARS-CoV-2 ¥ 75 3E N4 L 9 AIAE B, mTORI X357 7d
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93 B3 8% G 1 4 ) AR B B AR AR AN KBS R AR DARE ST o O TR B R DL B B e g B R A
CNI+mTORI+MPA+EIUE MUK T7 19528, FATE W mTORI Jik & 07 AT #E T CNI 2R 258, [HAFE =
P, S8 HAh e i) A R O IR AR 32 38 A LG, 3252 70 D SRR T IO IE RS AR 52 3 IR AL 1T el o B3
SR ERCIE ST RS T =R, AL ANE R, (BT IR AE 52 3 R ORI AN AR DL % B 1 7
PEiE g, HTAFEH TS mTORI Z [ AF/E E E W25 BAEH, @A RFEAH AT 12 /)
745 ) mTORi. FFEHFHIRITL RG2S 2 K mTORi LU GAFI R 20%EFFH, & HEm 20%,
R HEAST N (1) i 245 2 A 1 8 71 o

2.5 RESBEMRES

HAREE. FHABESRIF. TUBE 5 rh R BN & B R f 7, (BB AE 4B A 25K 8
TSR et B s h . OB REAEY) TR0 6 R R SR HI5, HAE s &2
PR 5 RN EARAL, XIPUARTE A fsIER , BEAARWPTREHEF R MNAERH, HAEFER
JeRA AR, X AT RES AR A 1 1gG PuiR/KFAE L. AEMRINN, BLRERE CD4+ K
Tt IR CD8+ /KF, JHim CD4+/CD8+ LU, 2 TN, TR R A EHx T8l
YR A T B B A SR AE T IR AR . SK FIRFES02 3, FAMRIFI RSB, HAl
B B 30 RFFA T T RS B A 0RO B D IR RIE . 7R M G T
WEC R AL REIN A TL-2 A0 ih, ELRTRESNH] T T 4UA0 58 S 4 TL-2 2R R0k . e i, @
i/ RS IESE 7 HAE 0] IgM K 1gG Fiik b i, WaetE AT BG 7 B A G 8 A R I Pl 4324
V), R RIEMAAYE . TR, TR HUAE S e e R, B B R B
YRR A REHIFICY . H AT s = X TSR g B R A S W O R B AR . B AR BEE T A
W S PR TG < R IFFE, BRERPOBIELL, BT EEE ARG, SR E A IRE,
FEAR i i 245 9% B M U 175 450 h 78 T R Ry f
3.idie

H /il Omicron XBB 72 54k K FL 0 43 52 &) 3R B 3 S AL, FERIH 724 ik i KRR FE 1 &
ek BE S8, 2023 4F 8 A 9 HiE AR AL (WHO) i EG.5 5 XBB.1.16. XBB.1.5 #:[E#FriEN
i % B 7 178 ¥R ( Variant of Interest, VOIs). #E4RIE EG.5 T4 A2 36 [H 2 AN Hb X 3K A PRI AZ S A
G AR 0] GEH 1L XBB.1.16 A1 XBB. 1.5, Ut a] WL, H 87 7t 9 25 51 i B L JR Wi F e e X 4k 2 i
BB, A s B AR T s, SOT 2 & YL e BTG 5 2 FINRA%, BIFFER.
FRE T GBI AR AR, DR B I AES. SOT 2 # BYL B 55 5 % Wtk
SEASET.. B, TKIEYe. BAESS B ThAekEng . O FH%, — IR RIERY, 117 44 SOT %2
R AR BT IR T AR, A 94 NG TR, HA A 94 (9.57%) TEH ERY R —FENIET, 14
4 (149%) fEMENIET . Mo, H 214 (223%) W T ED KB EHF RN, 214
(22.3%) WUl T RHESE IR EE., EXEEET, G114 (9.4%) EVIRIERGSH R EER 603 K
WRA TG, H 24 (182%) WEMARIRIT, AR, 434 (45.7%) WL T kgL,
Hr 184 (19.1%) AKY T ZEIMNAH. 324 (34.0%) K HT IS B 750 54 oK 15 it
B, 254 (26.6%) HBLTHROIME R, 84 (8.51%) fEEY G T BEKMIE T . 2 LRTA, Xt
TR ez S HI R SOT 523, MR el s 2 B L FE BT . G yZe i) 7 B A 48 B AN TR,
T SN 1 R R 52 3 G B R R 2 0 T e e B SR T ) O

EE PN
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Progress in adjustment of immunosuppressive regimens in solid organ transplant
recipients infected with SARS-CoV-2
Liu Yue!,Qiao Pengfeng!,Fu Yang!,Huang Liangfei',Liu Jinqi',Wang Hongliang'
IThe 923th Hospital of the Joint Logistics Support Force of Chinese People’s Liberation Army
Abstract: Since SARS-CoV-2 was first reported in Wuhan in November 2019, it has wreathed the world. With the
passage of time, SARS-CoV-2 has continuously mutated and recombined, producing a variety of new variants. Although
the pathogenicity and virulence of viral variants have gradually decreased, solid organ transplant (SOT) recipients, who
are susceptible to SARS-CoV-2 infection, still have high rates of severe disease, mortality and reinfection. This article
reviews the progress in the adjustment of common immunosuppressive regimens for SOT recipients through the

pathogenic mechanism of SARS-CoV-2, in order to improve the prognosis of SOT recipients infected with SARS-CoV-2.

Keywords: solid organ transplantation; SARS-CoV-2; immunosuppression;
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RAHMPFCIRE . XEIABAR GG ERTAN, IR MR AR 2 4E PP HEZE, R st it S
EAENNFINRERIRIRBUE 1 755 20 [22-23]

R 1 PEEFRER 60 2 HBM AR T ER (7 5% HD

AR — 47 B AR 2 UL T it a2 on, 2 LB

(DI B IRAEAFDI A D b 22 LT S50 B T H i) e ? 1
()T P AL 2205 ?
(3)1& By kA WP ERL YA S N 2

(4) & THI E MGG B ) H RGBT 2

—_

43



& &5 A 3247 5% Chinese Journal of Medical Science Research

(5) R4 Ty R TR el 2 1 2 3 4 5
(6)IB4 7y IS F (il )2 1 2 3 4
(HE S B e ng 2 1 2 3 4
2 MMUGRAR 5T 1) )8 A itE
NGt %4 HlsR
Ak 7r=>40 4y &
IR Ak 30-39 EPSS
Aoy <30 41 4

2.2 TAHITORE

22.1AHITIEERIEN . BHEFHRSEHME

WEIDREVE N R i R T RERIAZ OB B, R — /M ah 5 B3R, AbF. f7Af Sz T iE s 2 45
A, IR Ak MTPIRE, MR RO VR R 2 2 I AESAE R, X Rk dvE 7
PG RER N B S . WEGERETT 5, NI R 2R ILIZ OE RS, #1565
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FEMIRICHEE (1 B RED sk 5REIAFIEERT (MCD RBXEEFIRE L (HR) o 1X—IEHE2S [ &
T AL TP S RAR o I D ES R 5 DRI AR A A 2 R IRE T, BRI R A
%0 2B N R MATIRAN N, HAFRAAEREAREG IR BEUIN AL . ORI R R (i & X
o) $EHIATE B 7L R R, AR PRI T X L 4% J5 3zt 34 S0 280 ) Rl 5 P4 [38-39]

BETIAMR T S TR ER, i — AN BRI AT IS A S SRR L R 2 A 55 2 2
ZHEZE R DL XN BAAA 55 KRN RNIE S 2N, FEFEZRI R AR AL 0 o B2 A ol 52 R 3 A T 44 0T 0
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2.2 EEWREFESERAHIRAREERE
AR, BEFRPPEPFHEESARAEEDREZ (91.12%) « B/ 8% (73.83%) « W%
Fhi (53.50%) A, RACSIGEM AR 22.9%, HAAS ILILE 2.
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7 2 /B X B B ROR AR AR IO i

HE AR E NE(f51) i (%)
1 Wiz 390 91.12
2 R/ 316 73.83
3 DS 229 53.50
4 A& 98 22.90
5 HAs 55 12.85

2.3 BEWNPEPEEERANERER
SHALIL, IRRHEE X T B E AR AR TR RE R RBR A E LR (92.52%) « AL
W (80.22%) « HIUEE (74.07%) « HEjiRit (66.35%) MU, XHFHEFE. SriEfn®
SRERNASEAL, BRI 3.
% 3 PR e MR I A X v AP B AR B 75 SR 1% DL

FARTIH AR (%) T K (%) TEFT (%) i R A(%)
FB T v 396(92.52) 10(2.34) 22(5.14) 92.52
S I 347(80.22) 60(14.02) 21(4.91) 80.22
Rk 317(74.07) 80(18.69) 31(7.24) 74.07
W 1% 284(66.35) 111(25.93) 33(7.71) 66.35
HC 173(40.42) 129(30.14) 126(29.44) 40.42
HERRYT 136(31.82) 160(37.38) 132(30.84) 31.82
Hh [ 5 1] 35 2497 1 160(37.38) 268(62.62) 100(23.36) 37.38
TR 101(23.60) 234(54.67) 93(21.73) 23.60
AL 84(19.63) 261(60.98) 83(19.39) 19.63

3.idig

H B EUE LB AR BE 2R S5 (R R B SR AA A, HE TR A T BRI RO 5 i RbEm (n
G IR RIRAE) MR F RIS B G L [4-5]0 T b, AWRSU R M b EEBERHE R B H B A
A G5 G H R BEBORHA RIS 5 SE R sRFAE . §TE L RMEHE) ™ fe Bt SGmIR g -
3.1 REMERR B E N REIFIEEERARMIA B R ST

AL, RHERE 8 R E S ARNIT RIUH BE LRRE . R ITE . RIER
DL =T AR BN SR 90% 5 B AT BE -5 % AR TE KB IfG PR A2 HH B0 I 2R e AT B G (3%
A HEEABUGE 5-8 k) o MBS, BENTHRUE (68.3%) « BERET (52.7%) « HEE
SEIEAIT (49.1%) SHEORMAEEMIARRS G, HR B 15 588 0T LB AR i SEhr LAy
FRATR[6], JUHIEW Je AT R BRAE I BEERET . IAITBOR Z ) T BN B3 % b 9 o S 43 XU B P 20K 7]
TERGRY H AP B B SR AR 5% SUHERINY, ZPALIL, 0T P EP S A ROR R RN R
BLKEATHE 91.12%) , XPE—PUEH T W XML ERZ MR RAT], A P
PHEGEHEROR, $RTHEE X T ZIERMIAMEE . BT TARINRLE ) T BB ORAE T AR
TFRELRBAREE) . HEWE N ZETBEAA B LR IEIURI8]. EATERAR, PEFBIE A
S0 B B A7 A B S B PR - R AR 18 SRR, 3P B R L RHRA AR EE R T 2 85% B (I
BB BRI BT A B M K 23-25 A~ E 7 14[9-10]
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3.2 fRMER B EREN R E PR IE ER A AIRRRE

HERR, BERBH EPEEERARRIRELRE . B % MEFanE, RERZRE
EGEE 90%, (BT R EARALL R 4T & R R RS AL, AR R, Eid 48 K&
H BT E AR A0k 67.8% (B 2019 4E4RTF 29.5 ANME 20 5) [11], MARHEE RN, B @ g
T REAR A AP PLE EAR B A R 60.84%, @ad MIZ-F G ARAIH 5 A 52.01% , X BEEARE A 2445
REIAW R SR . FBEAR A AR R ML T BH W ANURBUE, (H2-F S 7EE M R BRI [R] I
WA BREMEN, THEWHTG, HASAEL I TRGER I, SEER D BF X TP
LS ORI R Z2(12-13]0 XPRRFAT], A ARRE — A pE RS 0 T b R BLE B R B A
R, TWEAFTTHE T — RSP NERE GESEPEGIRE IR RS [14]. 5
— I IR AEE T YU A B RERE R B CINfE <P ESERRE A AR ) B gtk
TR R ORI L RS HEVE[15-16]

3.3 iERHERR S E R EPEEERANTER

HERR, BENTHEEE TR, EEURIrE (92.52%) « A (80.22%).
HREE (74.07%) « KETE (66.35%) RE, MBEEREH. PEEMELITE. BEHEITFHARR
TR BERIT. HEERRE, RERARBIK 0%LL LRI, (HEFRRN 40.42%, JF 6
SRk EE L m H R PR S R MRS 0l EA2 16> 10mmHg 5 EG 17.8%) &8 A R[17].
REEREAT, BEXBORPEATHE R, FRSL KR ZVUE], G TT &k SRR E (]
KRB A HIAE £ 1.5°C) [18]e Sy, "HHRRF -+ B RSB R Tk 54.7%(19-20], 1HAAT
23. 4% AR SCBURS HEHE hRE PRI e i O 1 P AR A " -5 K- B A B (AT 2 & B
BORSFMANEF) . A B B 3R THER NN FAL AR H o i PR3 AR ST S B e R
H REAT T B G EL R R TRTT I Y38 S B o i A, R X R AR TR AR RE AR, AT
PAEJE O KB /D, RIS SR P BEAE R, SRR PSR, IS R AR A BRI K
TR

B2, TEFHEERARBARSEAEROE, ARENE. SAESEF SR, HibALE
IRXFZIRE AR )™ B WA EERKE . B TRRFEE X T P E Y B B P AR 4 AR
AR L, HX TR PEZ MBI FERINACERRAR, HFRERER, AR
RI7 o BN AETT B8, EhEs2if)T . A B LA G T I A S AR S R Pk 1 O B
WA EEEE AR WE KT BECR B BELKBREA : AREE BT F AU
R BB ERORBITE 52 % 1. AT BEAE T T A7 7 A2 S X PP 22 ek S X BB BB T R A —
SERIFM o — R R KRB X P AR T D R BE AR E RN A R AR
N GRAT B, H Bl BRI, 37 o B R i) ) S8 sz, B0 R R R B R o P
BAFINL Hib, EREFHEIETE B S ER AR ER, HE B ERMX— TR, #iZ0H
AR L BEHATL WM FEHER L.

S5 3CHR:

X A0 5, AT A5 P B BE ELA RIS \ BB 0 AR il 2 e 2 28 P i A8 Y T PR 0.4
24{85R,2024,10(26):164-167.
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#,2025,11(05):907-910.
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F€,2024,30(23):109-111.
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Investigation on the Application Status and Demand of Appropriate Traditional
Chinese Medicine Nursing Techniques from the Perspective of Inpatients in the
Encephalopathy Department of a Class III Grade A Public TCM Hospital

Fu Xiaomei
(Ningbo Hospital of Traditional Chinese Medicine, Ningbo 315200)

Abstract: This study aimed to evaluate encephalopathy department inpatients' awareness, acceptance willingness, and
information sources regarding appropriate TCM nursing techniques, explore demand distribution patterns, and provide
evidence for clinical promotion and integration. A retrospective cross-sectional survey was conducted among 428
inpatients admitted to the encephalopathy department of a Class III Grade A TCM hospital between October 1, 2024 and
April 30, 2025. Structured questionnaires collected data on patients' awareness rates, acceptance rates, information
sources, and demands for techniques including gua sha, moxibustion, acupoint application, auricular plaster therapy,
cupping, wrist-ankle acupuncture, and TCM directional drug penetration, followed by descriptive statistics and subgroup
analysis. Results showed high awareness rates for gua sha (97.66%), moxibustion (95.09%), acupoint application
(96.73%), auricular plaster therapy (91.98%), and cupping (90.19%). Primary information sources included hospital
visits (91.12%), TV/radio (73.83%), and online platforms (53.50%), while newspapers/magazines showed lower rates
(22.90%). Regarding demand, gua sha (92.52%), acupoint application (80.22%), auricular plaster therapy (74.07%), and
cupping (66.35%) ranked highest, whereas wrist-ankle acupuncture and constipation massage showed lower demand.
Overall, patients demonstrated high awareness of traditional techniques but deficiencies in specialized techniques. We
recommend patient-centered promotion strategies: strengthening health education and publicity, optimizing
communication channels, enhancing nursing staff skills, and conducting multicenter, large-sample studies to standardize
and sustainably develop appropriate TCM nursing techniques in encephalopathy departments.

Keywords: Appropriate TCM nursing techniques; cognitive level; degree of demand; neurology patients
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HERE 5 BRI+ SCBBON RSP AESCBRFTE AN A EE N MRSt e A wiiEs), KHILL
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TAERIERIT 0. A E S TR M S 5 A HE AN, i LERT
BIRSE. ¥R ad BEAR S A YR B 7 T T 71, FFHRZRE BN B AR Wi R 2= A R B e
BN T RS IEAE, MNITTARRE A 26 B B Sl B4 i g 5 SR AESE .
2 BHRSHE
2.1 ISR

KHIBENLIAE R 50, IR 22\ IR R AE A AT B, I3 R W3R 1 fin . ARV
BRI 248 4y, KRN G T UL A, G BR~F- 350 R A E 2 ) (8] /N1 2 F0 DA R R IR S
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B S BR A A I R
BB W& Bl B

BREFETH BOLIA R EE
EREY GV & S

23 FTFEHE

K H SPSS 24.0 #4545 /04«

(1) {EFE#ES. Cronbach’ s a=0.950 (>0.8, {SEFRELIF) .

(2) AJERS: KMO=0.890 (>0.8, &K1/ , Bartlett BRIEAK: p<0.001;
(3) ZERHT: BOLFEAR tAG36. RIRE I Z 04T
GAARIGEE R, BAE T NS EA RIFISE, AT AT S S SR .

3 SIS S
3.1 ERMRIE

72 5 PR I S I A STREAS € A58 R U R a6 DA S B PR 3R Ty 22 0 M SR 06 U5 ¥ R T S AR AN R 48
ERZEREI . AEA R AR B R S B SIS ¢ R I6 A R 2R 07 20T

BNYEEAEF R L Z TR UL 3 PR
3 BAUSEEAEGL LI 5o T

A g P51 3 FIME Pt 2 Pt iR 2 P t Sig
BB R ot % 189 14.1376 2.3412 0.1703 364 0.001
S 37 9.4865 3.2199 0.5294
SRR % 189 243016 2.1950 0.1597 T2 0001
S 37 19.3784 4.0370 0.6637
o B % 189 36.5873 2.8823 0.2097 309 0.004
S 37 33.7297 5.4754 0.9002
EANPEEIEF N E R E R T A R AR 4 fos.
K 4 SAYEEEFEY T4
B priy] i F21E Bt i 2 F sig Z H
K— 7 10.71 3.40
K= 19 8.95 3.26
BrE &g XK= 40 10.13 3.39 76.87 0.000 2>5.3>5
LY 4 12.50 2.65
A 156 14.89 0.94
K— 7 22.29 1.98
K= 19 18.68 4.15
pajr= 2 s A1l K= 40 20.68 4.01 50.715 0.000 2>53>5
LY 4 22.50 2.38
A 156 24.88 1.11
K— 7 36.71 3.82
K= 19 33.26 5.76
X} R K= 40 34.18 6.41 9.192 0.000 2>5,3>5
LY 4 36.25 3.10
A 156 36.94 1.03

E: 2fARAT, 3MRER=, SR

PE AN W 2 B
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TR B IE & S ATIEST LA (<0, 001) FRIEHESEHPIENES (p<0.001)
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B it o Fm *= *= #m R

B2 YRR RIEEG P o

MAZFEAR ¢ RIS R, SN FZEREE (p<0.001) , BN FEE T Lot X—H5R
AR S A A B ORI K, AR A 2t 53 TP AR R B S o i B . AT A SRR
25, BEEEEEATRIIPEE ) SHtalF. HEZT, ZfEEFERERAA S TR, HATRE
SERVENRIRAS T S iE s 4a7T, PRI PR A B o 3R 22 e S 7 P A Eu I S A S ST R R B
A LRI AE S o

AR Z o a R B, BErAAEEENEA X8 55 SOt B e m =N R PEOY
FAERZERER (p<0.00) . BEFERIE, S5 MWK RO B 2 FARIY 825181, B
HEPTALEE VY e, SR R=AEFEGU FEER, R T B R 51 &Sk e 5o xt
NS H5EEMBRIEN . ZHERERGEREY], K=, REPEERDEE RN & T A XA
Be S ARl S RN SO BRI BOA R AR A E AR A AR AR, S5 A2 [
W, RIWMBGHHZE5E: RN R ERIHES BE, S5 EZR, PPE vk, X—
DR T 2B AR BB A2 S 5L ST B ai ez

3.2 BRI

MAER TR, FPEEFA AR S 4R L BB s P M = T o, X — IR Al RE S
FEIARE AL S SC R R B VIR G . AR50 1, Aot 5 O SR A AR s Hoak & TR SR8 i
FEahtt, HRTERCNEEMEA PR A G sh . 5T REA R T I8 SEPR AT 8 R H S
SNENE, X HESh THATE RIS 5 ARG, THRTEBE G shiX TR B S 5 RN E RS
W, T PR A S A R A AR AR B NS R A e, AR TR A 2R B R S A N T SRR H B,
FeHE TR B S gy b R bt B & BORM A& TR, (A e AL R4 2 W (15 4T
1E5 50 3 1S BN BB IGEIR SIgN 1 52 50, XAl RE S8 X BB IS sh R BONEE 1 Bk &
TERUEM . Rk, PERZEFAGEmN T EREES S ARG, WAE— @R LR 1 AT S
SHITEAN FRUERTN A E

MEEL TR, BEEERIET, EFEEMBENTRIS 5. 5% sh iR m e & ot &
FH IR T BARORUL, BB B B 2 R TR T 4R LRI B VA, X T RE
L2V R AR R T IRIRE I8 AR B DL A 2 ST IR RS R B U ¢ . FEE AN E L
FErp, B SHAEMANRIESIRN, FEAMUAEES 6 B TR A& 5T A T E Rz 1 #
filt, TEIGIRILEHP R T HE 2 5B H MM S, XEHFRMATRAETESE A G s RIS
IR R R . B R R B R RN B, A2 58 AR AT, A
X LT H ) H RN B ORI R G, R ABATT B8 BN B 28 25 75 Bh s R IR S . AT
AR, WA G E 2 FARE SR E S, SEMAITES 5 A 2675 s 7] #8532 % R
M) 22 H R e . R, R AR IS 5 RGO, X S 3LE B 0 45 BT 58 A R4 AR R
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Research on the Transformation of Traditional Public Welfare Assistance for the

Blind Empowered by Internet + Medical Students

Bai Moyan!, Qu Baoming'”, Qu Yuxun!, Cao Chenhao'
I Qilu Institute of Technology, Jinan, Shandong

Abstract: Based on the background of "Internet +", this article explores the current situation and influencing factors of
medical students empowering traditional public welfare assistance for the blind through questionnaire surveys and
reliability and validity analyses. A stratified random sampling method was adopted to investigate 226 students majoring
in medicine. Independent sample t-tests and one-way analysis of variance were used to test the significance of the
differences. The results show that male medical students generally have a higher evaluation of blind assistance activities
than female students. As the grade level increases, medical students' participation in blind assistance activities, their
perception of the impact of the activities, and their understanding of the impact on patients all significantly improve. The
application of Internet platforms and social media has significantly enhanced the participation and influence of activities,
especially for lower-grade students. Research suggestions: Strengthen social responsibility education for medical students,
design personalized participation programs based on gender and grade differences, fully utilize Internet technology to
enhance the accuracy and sustainability of public welfare assistance for the blind, and deeply explore the social and

cultural mechanisms behind gender differences.

Keywords: Public welfare assistance for the blind Medical student; "Internet Plus" Gender differences; Grade differences
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Kaplan - Meier Survival Curve for CTSV Expression in TNBC Patients
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Kaplan - Meier Survival Curve by CTSV Expression
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Kaplan - Meier Survival Curve by CTSV Expression Squared
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Health risk management of triple negative breast cancer based on CTSV gene

expression
Xu, Wencong!, Wang, Xiaojuan', Huang, Jiaxin!
1.8chool of Health and Medical Science, Neusoft Institute Guangdong, Foshan, China

Abstract: Triple-negative breast cancer (TNBC) rates increase each year and this rising trend will affect the survival
quality of patients, so there is a need to find effective early warning methods and health management strategies. In this
study, the differential expression of the CTSV gene in TNBC and the association with the survival status of patients were
analysed from the perspectives of bioinformatics and health management, respectively, and the relationship between
obesity, chronic inflammation and the expression of the CTSV gene was explicitly proposed, and the results obtained
were translated and applied to health management. The results of the analyses support the idea that CTSV is a valid
predictor of poor prognosis in patients with TNBC, and that the risk of death in patients with advanced TNBC is abruptly
increased by overexpression of the CTSV gene. Combining the expression of CTSV in TNBC with the three-stage
prevention strategy of health management (screening-surveillance-treatment) and proposing targeted solutions can
optimise the whole management of TNBC patients to a certain extent, and provide theoretical support for the
development of health management strategies for TNBC high-risk groups.

Keywords: Bioinformatics; CTSV; TNBC; Health Management
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Research on the Competitive Strategy of Export Trade of

Rehabilitation Medical Equipment
Guohua Wul, Leqiong Hu?
1406047458@qq.com, Guangzhou Huanan Business College, Guangzhou, China
21021797085@qq.com, Guangzhou College of commerce, Guangzhou, China

Abstract:Against the backdrop of an accelerating global aging population and a rising number of chronic disease patients,
the export trade of rehabilitation medical equipment is driven by both expanding market demand and policy support. This
study is of great significance for optimizing the export structure and enhancing international competitiveness. In response
to the current challenges such as unstable export growth, excessively high market concentration, and unbalanced product
structure, this study adopts a research approach of "market insight - strategy optimization - technological upgrading" to
systematically analyze the global trade pattern of rehabilitation medical devices and the current export situation in China.
By strengthening the demand forecast of target markets, expanding into emerging markets to diversify risks, increasing
investment in technological research and development to enhance product added value, and at the same time establishing
a trade barrier response mechanism, a multi-dimensional export trade optimization strategy is formed. It is expected that
the research results can provide decision-making basis for the government to formulate industrial policies, help
enterprises break through international trade barriers, promote the upgrading of the rehabilitation medical equipment
industry towards intelligence and high-end, and thereby enhance China's competitive edge and discourse system

construction ability in the global rehabilitation medical market.

Keywords:Export trade; Rehabilitation medical equipment; Population aging
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R RRECA R G ST LAEARHT 3 R LSRR R AR BT HESR 2 S, RPRcE
HITLLRARJEEEHI RN, 7 A% T DR B SC i A5 T B i, S 2 MO B A A R, R
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Clinical application effect of micro-lecture-based health education combined with
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Abstract:

Objective: To explore the impact of micro-lecture-based health education combined with narrative nursing on the
psychological status of patients undergoing renal biopsy.

Methods: A retrospective analysis was conducted on the clinical data of 60 patients who underwent renal biopsy at the
Sixth Affiliated Hospital of Sun Yat-sen University from January 2021 to December 2024. According to the nursing
intervention received, the patients were divided into a control group and a study group (receiving micro-lecture-based
health education combined with narrative nursing). Propensity score matching was used to balance the baseline data
between the two groups. The psychological status before and after treatment and nursing satisfaction were compared
between the two groups.

Results: There was no significant difference in SAS scores between the two groups before nursing intervention (P=0.569).
After nursing intervention, the SAS score in the study group was significantly lower (P=0.042). Some patients showed an
increase in SAS scores during hospitalization, and the number of patients with increased SAS scores in the control group
was higher than that in the study group (P=0.038). The number of patients who were very satisfied with nursing quality
in the study group was significantly higher than that in the control group (P=0.004).

Conclusion: The combination of micro-lecture-based health education and narrative nursing can improve negative

emotions, alleviate anxiety, and enhance nursing satisfaction in patients undergoing renal biopsy.

Key words: Renal biopsy; Micro-lecture-based health education; Narrative nursing
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0.51, LN 1.66, WSURIRNL. FEEHL ., 2B DR R RBUKIE A UE, HARB SN T
1.

5 WHeS5ERIN

X 12 4 B AT ) o b B, RO = XU R 2,55 Baozhen Dail?Fl Sri Hari TR 78 4518 —
B, AATTERTE H RO R A R R . O RS R SR BRMRE S I S S B vy o s X
[ 5 Batubaral®l, XIIeit(Cl, FRIRIRI 5 45 Hh P2 PR s A2 e I (1) 32 35 R 3R AR A7

i EAEOIR B ) K RE LS MR S A S R 0 m RS P N, BRI BRI R %,
B 5 A58 HR B2 B G WRAR B XS i 0 A — 8 5 (P s A R o B SR AR TIT 50 A R A BT ] (14 52 T RGBS
{HAR AT BEAE — e AR E s i &y U () R AR, 5 AR 8145 H AR o £ 22 15 v I A8 2R 38 A ¢ B
gE ARl

EEXT UL BN, AR DAR LI 55 S WOR 50 28 4 N s I (4 T 5 R 34

InsEIS R B . T MR BEPROE . IR . A U P S S D 1 A v I P XU
oA O R AR XURT B A E A R S 3, SO0 S X e ) RS A s . G T e
BRI AR A, AN AT DAAS B E I R I 5 S B VE T A OCH , REE I e AN 5 0 s >R M 4 v I 11
T SR SEAFAE S L, 75 B R A 25 il [ /K, DA SR PR i A 5 1 7S A 8 o UL A 92
e FLABAE DA R 17 8, AT PR IR g i ) AR R AR 2R

AENE T T B F N R @ R AR T X, B EA R IR TR S8 & DL S &
BN R R B R A D A e I ) B XURG DRI 2R, R b 5 R i R A R s B o
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Herp AN AEA SO T R 25 M SR, (B2 U A SE RS KR DY, 7 R A I

MR RGN . 25 S BIUS IRIR B0 S5 R ZO0 e L B A — s ORI PE R, isR g8 NIt =
SRR, s A XS S e B2 N2 AR E.5), $ETHaATR B BeRAS, aTaeh B T BRI
7 L P DR o

L LEPTIR, EEXPBAE AR, RIS A O IR . S PR B AL O U BB R AMA, N
JIN 5% e ML P PSRBT Mt 1 L7 FR A 9 140 e T i B 1 T35 110
6 B

AT FUIE I A AR 3 A 7R T L R OSSO DR 2 o BT X Bdls AN T IRl AL, SR SMOTE
SERAT AL, G5 3R B oot Jr AR xt e i B AR RE D AR T T, 20 1 AR 0 6 3 45%,
RS T IR A, (BHERR F 4 54%, ROC AUC {H4ERFE 0.53, RUMEALX 4G /1A BR .
FAESHASVELN CONER . BEROD . LR W 55D IR i e 0 B B U PR 3R, 0 A R 1128
Muarge LA fRER], B PRIE. FREAAATTZMIEER, SEis RS2 IEFRRR. A
TS IR TR AT KAFARHL R, 7T RE- S BOHE 20V 75 R Z R ARG o ARRBIE TR PR 2 AT 240
HE- vk, AR, BN, ML iR LR, 45 S imPRIabri g kS
HERTIA R JAh, BB L T S ISR R (4, WANEZAT N SRR, NflE
AMEAT TSRS SO ERLE R, IR THE 5 N i ML Bl 42 38R
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Influencing Factors of Hypertension in the Elderly: A CHARLS-Based Study

Shaofeng Wang!*, Kaici Zhang'
! Neusoft Inistitute Guangdong, Foshan, Guangdong 528225, China
*These authors contributed equally to this work

Abstract: As China's population continues to age, the prevalence of hypertension among the elderly is steadily increasing.
This study, based on CHARLS 2020 data, analyzes factors influencing hypertension from four
dimensions—demographic characteristics, lifestyle habits, non-hypertensive chronic conditions, and regional
distribution—and explores their association strength with hypertension. Results show significant associations between
multiple variables and hypertension. Descriptive statistics indicate that age group, smoking behavior, and comorbidities
such as heart disease, stroke, diabetes or elevated blood glucose, dyslipidemia, and memory-related diseases are closely
linked to hypertension, with chronic conditions being particularly prominent. Logistic regression analysis of coefficients
and odds ratios further confirms that individuals with these chronic diseases or who smoke face significantly higher risks
of hypertension. Additionally, age is a key factor, with risk increasing with advancing age. However, due to data class
imbalance, the impact of some potential factors may be underestimated or overlooked, affecting the comprehensiveness
and accuracy of the results. Therefore, future research should optimize data structure and explore additional influencing

factors to enhance the scientific rigor and effectiveness of hypertension prevention and control strategies.

Keywords: Correlation analysis, Logistic regression ; Hypertension
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EHE EBR ARk
(P BEREp DM, WK WA, 264003)

B OB a6 BAHAALSN LR ARG YR, AR TR EE AL L6 BRI AL, Fik:
KA TR T R, NFR =60 e EFATFEANGFRARAEL, ARNEEZZ0E—HENL. ATk, &
ABBRCERNL, RANEHFTREDI LS L, SHERASAIA RO (R, SR AAN12T 4%
FA, FEF S (40.16%) B EZNiRm A TH. ARGk BA LEHh, BT ABEREAFD
it (A AE=—0.614, P<0.001), 7~ T8 2% M7 ARIR & 1) 45 R ABAE B (148 20 45=—0.054, P=0.001), #.
PR B I A A S DR Yo R R E . Bk ZEAT IR TRILLEA LR, RELGHLE
T HEE L Ao A RAR, WA RS B A R A SR R

R e AL, XEA; AT AR
HEIMB: 2025 450 AR MR R (25-SKGH-114)
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WiE LTS MR R, RERENDBRARET . B2 2024 £, IIARE BN 60 JH% K&
PALEZENOHCH 106.6 TN, dEEIEE] 26.65%, X BBRA M T O ZEMLR AWM. AT
SR AR BB IR IR 2 — . BEA AN B AR RAL 2 AE N B ZER H A
ARG IR A ST AR FRN . JAER, FRE 60 B L EZAE ANRT/RKHERM (AD) HREE R
279 4.8%, BRANREERALTAFB . HAT, FARERZYIGTIGIrACRAMAE, By i
i BB, AERIRAE HA B B R e A T R A T RE BB BUAE IR TR AE A & A o RIS
DHRE T AR D9 B AL I PR 4 Ji e T AR, L H W AR BE ) B W 32 48, (HH R RO iR Y
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1 AR

ARFFET 2024 42 11 H—2025 42 5 7, W7 SEEU (L AR A B M 17 60 25 K& DL ERIEAE NEAT T TH
XA

TR RS NFRHE: (1) BT R 1 FRELE, (2) Fih=600 ZHEFEN; (3) HiREHE
R H ERW: (4) AESSREHS .. RN RHBR R (1) 2EWR . W kRS, ™ERE
SN R ThRE PGS oL LA IS A . (2) TRIHIMGAR . R fhge s 45 fa B ib) & 300 A SN D e Fi Ay
i (3) hERBHEAESENEHEE
2 ARGE
21 IRAERE

S FH T 6 TR 5 1R 14 77 SO 7 (R U AR N TR A, A NS E 2R 2 N AR TS 0L &
SN LIRS o

(1) BEAGE: FEARFEER. 5. P 0%,

(2) EMINFNIhEE : % F WA FNThEE T 52 2 (Subjective Cognitive Decline, SCD-Q9)i 7 A& 71,
SCD-Q9 ®EME INEKH, X h=aR &7 4, “B7040) si=n2k (&1 4. ‘KR
0.5 50 “AAR04r) o BAARFKEBSZM, BaE, EVIANMIIEE N REMEK, A5
RS RT 5 5 HENRHE

(3) FERAL: EEIAR AR R BT RITIRE, % IS 11 AN FH, B0 ia
IR, ARIEEIR ARG, R <12 4 kO3S . =12 40 A IARE

(4) &S50, RIEPEEREFEBEAA (CHARLS) BRI, S IE PN IMAAE R
AR AT TR E T 8 Fii Wit 2 5163, L8 AKH, Bk 8 a, 0 Akt ass, B4
1 Akt a2, #8592 5 LU FAREHS S,

22 FithE

AR TN 53 2R A8 B R FITHECRN S 3 U T4 3 , £ SPSS 29.0 R4 3E T4 i i R R =77 294 5

K F G546 77 REASE L 43 A A8 B (B T E R R G MR B8 A2, 45407 R 28 1) 44 S8 F 46 31E R HT AMOS
22.0 . DL P<0.05 hZESHAZEITE .

e

3.1 —RZIER

AT NSIHT 127 BEAEN, Hp BN S56 4 (44.09%), W71 4 (55.91%); 60~70 )
NN 69.29%, 70 ~80 FIEEAE AN K 16.54%, 80 5 KL FIIEAENH 18 &4, & 14.17%; P EEJ75 T,
—2ADL E (56.69%) EAENF ORTER AR A7, #IP R F SRR R 8%, &
70.87%, oA 7 M BAENBZ S IEMAASEE . OBLRGUTHE, 29.13%A024E A A\ A O H
R S5 E, 29.92%EFENHRIE—MARAHESSYS, 12.60%F2F NS5 T —Bitk
2158, STAR%NMEFENELS ST 2 Gkt &IGEh WE 1.

# 1 W R — R

A 3R fiI%L FA R L (%)
5 56 44.09

T & 71 55.91
60~ 70 88 69.29

RS 70 ~ 80 21 16.54
>80 18 14.17

P I 72 56.69
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Kkt 55 43.31
WEZAHE 7 5.51
s 5 N 20 15.75
N 28 22.05
Tz 0] LI 35 27.56
/i 26 20.47
Kt 7 5.51
N 4 3.15
IR fit 5 90 70.87
AR 37 29.13
ez Tttx25 38 29.92
KHtezh 16 12.60
mttass 73 57.48

3.2 BFARGAINEERR

AT, S E5REBRZENT, SRS T EWINZIRE T RO, 15 40.16%. B, {2k
—AEH, 73 ZEENEEH CRCIC N R 5 57.48%, X— LR BB & T H FINFIDIRE FRERY
Eefil, BRI ZAENRIEIZ A I LA

3.3 LIBERNT S S5 EF AR M RE RS

F2 4R ER, BAEREOHBFRRESHSS25MZEN, EEMINNIHEE FREHLEERB A
], oo HARE ) B AR N A DhRE R RIS & A BB S OB R AN, ks s
575, ARE—NAXEESSE5RZEN, HEWNITFRER L EEREERT RIS S 52E
AN, ZREASZIHAE X (P<0.01)

# 2 AELOELARBUEIHE S 2 5 R 4E NTA I DI RE 1L

N WAL
ik e o AP e P v P
LERTE (L3t % 2> 63 19.701 <0.001
E{/IEET 37 26 11
ez s Ttta2h 38 32 6
Kitazh 16 14 2 79.311 <0.001
[y iR ] 73 5 68

3.4 GIEBEEBEPISESRK

AR ENOGNANIRES S R R, 22550 (0-84) NAZE, OHRAAD R P73
B DR AR SUBRE S SEAE O E B E LA B, MBS 7 AR . R AR R BIR
XA AR B TR A G IR, RS TRIATEE RIS IESH TR, &A%
YR B A bR . daX RIS 850 RMSEA =0.079 <0.08, H{ERIEFE%L CFI=0.914>0.90, #HZHE
F84L PGFI=0.611>0.50, Z5REH, ZHR BARIFRIE BERIERE .

3.5 GRS TEREMIRE S

3 4R IR, RS 5X0ERIAA BER AR (P<0.01), A2 58, OHUR
DUARIMBAG s 22D R0 PRI OB RS M RIS BIGE 22 B K FEIN AN TN BE IR i
e, OIEFEHA ST RE AR E R IE RN (P<0.01), (O3 {aFRR AL, FAGThREIR Atk
i WA, RS 5EMINNDIRER D ZIEE MR (P<0.01), 4FlE. 2201, PRADHAKIRR
AR, Wk 3.
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%% 3 AT RR AR Ao oG R 3R [R] Y B A AT

o] Estimate S.E. CR. P Std.Estimate

%45 — ] -0.751 0.155 -4.8061 <0.001 -0.427
=3 — ] -0.062 0.053 -1.18 0.238 -0.102
SRS — ] 0.042 0.101 0.414 0.679 0.036

5] — ] -0.126 0.143 -0.882 0.378 -0.073
O = N 0.072 0.021 3.446 <0.001 0.175

SRS — INFN 0.027 0.022 1.221 0.222 0.056

=3 — INFN -0.006 0.011 -0.534 0.594 -0.024
%45 — INFN -0.614 0.067 -9.206 <0.001 -0.847
T 5 — INFN -0.034 0.031 -1.089 0.276 -0.048

3.6 BEAAHNEEIDERAP T BRI S

SR AR AR L & 2 5 XA N FI D RE VR B 42 S O PR BL I A VBT . 8 4 4521
Bor, #aS 53NN R B B i (R AE=-0.668, 95% CI=[-0.788, —0.547]), #&m~th
S 5KCEME , BAENNFDIREREF. Hrp, BERNVRBE R E=- 0.614, 95% CI=[- 0.734,
- 0.500]), FHASSE HERNGEEFENNMDIEERG: FERY (R@ OHROL A 1ER)
INEE AT GRAE=- 0.054, 95% CI=[- 0.098, - 0.023]), FKHHt<ZERNEMNT GRS O
RO TR AFE N BN D RE F= A AR 52 1

34 ZAENINFNIDBE R M P 5% 1Y H A R A6 g

AT A% EV AR LA 95%ClL P
0 -0.054 0.098 ~ -0.023 0.001
BHE 0.614 20.734~-0.5 <0.001
42 H=> LR => I\ A 0
AR -0.668 0.788 ~ -0.547 <0.001
AN 0.081 0.036 ~ 0.147 0.001

4 PIFSHE

TR N 08 A 0 P o 3k 5 3 A I Bl Ry 2 36 AR U B R Pk PERBAR IS, %
AENINFNZhRE RE R 0 KBS B B . ARFR AR B R . 40.16% A A 6 5 B AR 57772 EMINFI Th AE
TSN, XEERAHF 7N 3BT BN 77 % 4F NS B AR 7E AR ShBE N A {8 ). 2020 4E 1
PRANEE AT AT 126 ANBFFEHIT 187115 ZZAERF RN R BT T Meta 2047, LI E &4 NN K0 s
By 2%, EARALER BRAIER, HRRBATNMIIRER T AL AR 8 77

TR TAEAL LA ER, 60 5 & LI ERZENPA 20%LL ER N EBA O F B A2 2 507 T
B . T & TFEF XU B AR NPT R A —4E RO BRI R R AT 5, RBL= 02 —BIBENTT
TERIARIRZS . o 19.05% 024 AFEAESRREAAR ., 12.17% M2 45 A\ FFAE i FE B HARY) . ARS8
BRLERI ., P ER 29.13% M Z4E AFEAE OFR (g e )81, X BeEE AT, OB {a i Al YE 2 4R A
WA SR IFAE . AR, BT ES AL ST 1Z R N B BT T ft e 1m) At

SO {3 1) A S 4 NP RAR R AR, T 1 HBAER ARG R, R T HAk A e A
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AU BRKRE T ZENE N AASE5REES, BaEE=02 —EFENARE—DMHEE
HaZh. BANSSHMEEN, HEZI & SR RIZZ RN, X RE SN
NP REERAY RS . AR N St — S IRBI SN WSS E BEAUM, £ 8 s PR
SEDBLRL, TTE BOEPEIERR . APPSR EN, BAEANLE S 5KPE HIANN S RER I LI
*K, HEBHKPEME, EFENRTANDIREROUEEF . BEEA LU SRAT RS R . AR
SRS EHMSRERREREEN, HINNIh RS R LR & 2 5 R/ B4 N & ik
60%!". REFTARSF 2 E HIME MR, HEZEN P RE NN RA BERERY., Htash
TRBCRE AN 10%, IAJNZhRESRTHIEBE ik 10.46% o ASHFFERE— BRI T A2 H XA AN DhBE H =20
Pl S2REW, HRZ 5T LU E R E A NNMIIRERI IR T, 18T AEE I B 2 4F A RO 2L
fERRARDLIE R AN BE . A2 2 SR RBIEEN . HAMARKCPEAR, TR SR Z)RE 2 2
FHMRN HWit, HRSE5MUA T EERIZAEARTANIIGE, RREABEMOBETT, R
SVARAERR . AT XS AT B 7 A AR 2 T o

5 Y

RIEA AR LI, BATEBOT AN N REMES ZA B HHE T T, DE#EZENS
BLiilie 9z I SIBP el E 75 ) o

MANEW, B AFREHES2E, SEFEANENSE5HLSED), BALARUGEE. SEs
NHEEFAEBNA, @ fRER. PRI EEERIAE/NA, BAENE FRRTED, WimHS 5K
M. 1A, FRE AR, BN ERE RTINS AR, ek bt
B, WA E SRR A ARG, TSR AL S ERR, WD IARTE 4, TRRImIA G, 4k
RGN T RE

RIEZH, FREBRASZREENTRS 5HS G BREE, W RIER FER R FRAER
T AN KR FERDS, BB R EF B AN . B, Mol X E % s R (g
R B G FF LB A RN S S5t iEEh. HiR, RERR WML S5 I 2 ENEEE
IR, MARRKERS, LESMIRIEES, BEAT DA R 5 88 AR BERR , T L
FEARIIMURR, ELZINFDIRERI IR . e, RERUA MR A& F K, FEH kRS 5+
) e el sio] =0 S W <o AN e

FEAZE, B DUMKH K ES FL. BEENEEEMER, BB hRENREERN
HILERERAE, W45k, W2, BT4%, RIS AN BBI/NA, RS SUE S H S
fEHEAI R R, TUSERARBEREIWE, menil, A5 NG/ DFELER 25 F 1.
HERF S AR, (R uE2 /D BB A, BEMG I T H /DR AR, AT DL 4R N 9IMUse, 58 hn
IR AR R IG TS ER, SN DR iR

gi b, BENFEWINMIIEE TR B #, BN RAFIRN AL TARB, #5502
AE NN DD RER 2 M AR IUAE B i b, i e OB g BRI 2 MH2/EH - BURF. #HIX.
RPESE N A NQ GRS BRI AR IR, ikt KPPk BRES. W848, B FEAN
HAENSAERIEE , WA BB/ DM, REARHDARXURE . MTITREARIA N Dl e T R i XUR:
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Analysis of the Impact of Social Participation on Cognitive Function Among

Community-Dwelling Older Adults in Binzhou City

Rongjing Wang! Zhiyuan Wang! Jianni Cong!”
1School of Health Management, Binzhou Medical University, Yantai, Shandong 264003

Abstract Objective To explore the pathways through which social participation influences cognitive function in older
adults, and to provide evidence for developing strategies to improve cognitive health in this population.

Methods A face-to-face questionnaire survey was conducted using convenience sampling among individuals aged 60
years and above. The survey collected data on demographic characteristics, cognitive function, social participation, and
psychological status. Structural equation modeling was applied to examine the interrelationships between social
participation, psychological status, and cognitive function. Results A total of 127 older adults were included, among
whom 51 (40.16%) reported subjective cognitive decline. Social participation showed a significant effect on cognitive
function, directly improving cognitive performance (effect size = —0.614, P < 0.001), and indirectly enhancing cognition
by alleviating depressive tendencies (indirect effect size = —0.054, P =0.001). Age, sex, and education level did not show
significant effects on cognitive function.Conclusion Subjective cognitive decline is relatively common among older
adults. Active engagement in social activities can directly delay cognitive deterioration and indirectly promote cognitive

function by improving psychological well-being.

Keywords: Social participation; Older adults; Cognitive function; Mediating effect
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(R BERA IR BEA PElbe . FIK 400013)

WE: MAERSHRHARGRELE, REFILEEFBRASRABEILE E XSS, ABERLE. %570 F
EFHARETHMNE, KLRAARGEETEATREFINEFER SR T *, T58FT AR ML% (GANs)
ALEREGRAREL YRR, FHER (DM) 6 SR EEE RN R ILASES SR T AR (do 6%
HARSHMERRE) , YR Transformer £ A fo il &4 A HARRE w B AR RS . ELABFTHh @, KXo T %
HAERAK AR (40 MRI 2] CT. MRI 2| PET #4&) . AR BRI R 57440, BRTELE LR, S0 AR
ARG R AR R ERARSRF ERES, RS S IR k2, i‘l‘ﬁ’i‘iﬁﬁﬂf’z}ﬁé\%ﬂblﬁff
&g E e RAARERAETRABRGTRAERE T M. SIS R RN TITH,

KR A, EFRGER; ERMNRML;, FHER; BHES SR

DOI: doi.org/10.70693/cjmsr.v1i3.1764

2GR A A E I N LR 5 A2 A X BB 7 ), & FER) B A il it i o i
IS8, DLRAMS R R S R R IR IR WO RS B . R4k, FEETHAERE i 5iEE
B2 BRI R, RS I EAREZ SR I N 5R KR T 1. REEBRMAEMLE . A X Ht M
2% (Generative Adversarial Networks,GANs) DL &P BRI (Diffusion Models,DM) & 771 HuiE & & |
B2 UL A eSS S e MG I BRSO I R FA DRIP4 7 T 35 0
TEWG IR . R B 2 ) R BN Y G A B R Ry fif e 22 T G St TR A ER 4L 1 % JE % o fBln, JEd A%
FIETF RN ZEFH (Computed Tomography,CT) A& jfi i i & R L /D e 5 B 85 s I g PR A%
(Magnetic Resonance Imaging, MRI) #Z5xE& BCyR ML IR ERR IR B2 W, i 2 Bas Rl & 3 ke
A HERRPE S . XU BN RGE T E2Ew G iR, WS TG SR EET AR, R, R
EHRREER, HY NS AR T RN . B 447 e 22 -5 W PR T #E T PR S5k ik
Hi, A ETERGIMBIRE IR ZEUR A RPN FEE L, MR EEEES . A
FARI R AR R R S @AY, FHIRIHZ S PR ARk A& S 7 ) o a3 4 T S5 B B T2
R, ARSCHAEE R R R R BE AR B BRIE BT 525 W PR & J 8 A1 JEL %% o
1 REFIEZEGARNEERLZE
2 EG A BAERKZE SIGT P REAEERE Y, BEEBEAG TIRESIEARNEY . KBS
AT R 2 S R B2 MR A R IR O R, BB S 4T GANs. DM, Transformer #7 & HR A28
¥ 5 80 E R AR
1.1 BF GANs HEZEISBIESS &S
GANs J&— PR B2 STRESE STl 77 AR s BB B % . e SRR IS A & AT
%, GANs il 5 ) B AR UG I A 5537 R A iR -5 N AR B % 2L AR AL, 45 A AR AIE ) B L
B, ZHEALRY GAN A5 44 78 B8 AR 25 A BRI B8 B P B I T 28 M) B8 o 8 PR — B0 A2 B0 BT 0 4%
(Cycle-Consistent GAN,CycleGAN) S&—Fh o & 2221 7k, FildE A TI%A E SRS 6L T 317
PSR E . X T EZEEE RN, CycleGAN REfESEIL CT 1 MRI Z [ By US4, T Jo 77 o il
AR R ATET . CycleGAN @t 5| NEIA—EMER Y, (454 i R REAE TE IS

ﬂiﬁlﬁfjﬁ;ﬁﬂﬁsﬁ_ M. £ 3D BB A JTH, 3D 0l GAN U —/ME A B AT 528 MRI 5 1E
EE@NT: %F(1993—), &, EYMEZTEL N, NERSIEEEA
96 ERfEE: FF



¥ & E % £ % Chinese Journal of Medical Science Research

TR ETH BN Z B2 (Positron Emission Computed Tomography,PET) FJXm& 5%, HAHHERER
B,
1.2 DM EEFEGERPHBSFEEESSIESSHEED

DM i it 2 YW 75 T 0K DR 06 R AL R R L AR 5 it I 2545 21 08 sz 1] it A b M 7 8 - 2
bR, RAEBGREMEIGR . EZAOREEREREEMSEESEAE . Hd, &R ARITEA A
QAT FIARE R B L, T 25 A GRE 148 A et [f] — MR, REASSCIA [ 2R AY (4 CT. MRIL
M) A EUR A R S e . M OSSR, I AL 72 2 TR ) I ) A G R R 2 2 3 )
EMpad Rk AR R TR G, HRIFCR IR T AP 22000 3X Pk =X 2 e L A 45 B B RE %
AR EAEREEM SRR 1o, BAY BOER IS 52 >) MRI FlgE Sk PET EUREEK
ARG, R BON-FEIE S VLRI BEA T RAE, EGR IRE B PET BMG, JR4h TS BB E S
A B AN R
1.3 Transformer =54

Transformer #7658 H 4 JBTERE IVUH], FEACPR AT A5 45 M A 415 B 5 4 R —2or: T R 9
T GG IE 1. HEEMMIEKEEKE R, ATEEFREBE B2 iR
fi R E R FIR A Tz AL RE 1. TEBE 22U A R4, % R B Transformer W45 # 42 H H T #5455 MR
EIGA 5 7€ PET BMGA BT, BE2AEG A I — iR 24 S5 (Frequency-domain Spatial
Attention Network,FrSA-Net,FrSA-Net) # Transformer 5 4 238 73 2 W URIAHSE S, DLEY: PET & FH
A RS W ELFNFR i ) R0, A Bl A A 0 v J I 10, 2% ) | o BN Transformer fifl & o) 265 1)
Transformer Bi& 4 idaside PET Fl MRI 2 [BIH 5 a /e &, LLSLBl s EREm A0,

14 RSEBSMESEREEA

RABRIR 2K 2N IREF RPN G, BRI HNESHEE. @il pa A H
PRI, IR AR REAE TR AN — AR R R P, 32 5 R & U RCR AZ AL RE 1. IR A RAFS :
%54 VAE Fll GAN i AR HF tagged MRI #|] cine MRI £ (74021 Hi-Net @A AR AT E i il w1 D
a5 ZARAE AR DL MMTrans #i21031425 & Swin Transformer 5 U-Net £544 fTE A8 73 45 o
BEAh, ResViT #ERIENE Transformer i3t 5 CNN #EHALE &, H T EE2EEIG A K.

SRR ST — A4 (PRSI _BRY2AS) B ARER B S — e (Efs&i) b, PIER
# EARSUREE A R R . FEE R, BT AR AR FERUAR R . & EFERER
o, R E AR B EESTFERKRES. B, SUE6E N3 AR TE 22 R A b B EEAE
. BERSEE B A RS AR E BRI RRZ B EUR A BN RR « CycleGAN HEZRIS6E S —FihE
e ot B G A Y, A Bl B — E RIS W BE 1o TR 2 SISIHE CycleGAN #EY | A, i i 7
YIGFARSEFERIAE AR R E e LRz bae )1, B THGE N —FE .

2 FEFIEFEGSHRINBIGS

TR S TR 2 U A S R I T2 B B R i 5, 3X 28y F L R HE 3 T BR2E s B R B #E
BT TI2WIRNEIT RS R SRR . MR R BRI DL LA T
2.1 BIESEZEGRSR: MRIZE CT. MRI Zl| PET &

PSR A R A ARG IT I IANZ Widdi B 5 T R . 7E MRI 2| CT & L4+, A
TERE A PEAL £ EAE P TE B BRASMIA R AT R SRR B AR K & DL AR — s . %
Wit 723001 TR MRIEHR A A B CT (sCT) MR, DL /b B3 MR 5 2% 85 355k #h MRI 7EHL 138
FEE B LR, IR IR IRy Bl MR 5] S907 . mig e MR 5] 5 B 18 BB DL Sk
BRI I8k A A MRT [yt e1 7,

FE MRI 2| PET & 75 1, shin USR58 M= L R e, HAZ0 N FHFE TR A T1 AnAX MRI B Az i,
PET %, FH¥5HWE 2R MIbRHERIUE L TER . AROUAR T B4 MR EMG T 1 7 B 45
BUrPkik. Heah, HAFFEHRE TR A MRI (5B & B PET EI&, #lun2ET Transformer FIAR 2 k{4
= IVUHIA) FrSA-Net #2845 7E$2 5% PET KRR, FHBNZW 2 A i b aEl e % AR 5250 F

97



¥ & E % £ % Chinese Journal of Medical Science Research

Y8 =3 MRI & B PET %, FF3i4e A3 4340 Fl L SE AR 4540 o @2t MRI 2048 E A 5ICH) PET 15
B, SR T PET H4# ) BRI
2.2 IESAEGRISE SRR EWR

FERG IG5 7T . BFFEN ORI R B 24 20 7 4 - 358 MRI G . filan, @it & ldAR
FHK3% 58 MRI EUREAL A = TR Y R 358 MRI EUE, I se IR 8BRS K 43 W3R, XL
LA, BRI EEEENY, Fln, 3T MRI 2] 7T MRI [ 5t 000 Ak o 4% i B 1,
FIM . BT MRI, REE22SIFE PET RSG5 77 T S B2 R . 2080 FREH B kit
% PET &I 2B 40 B sibr N B B K, DR & B E s RS W s i pED o1,

TEM AR AL T T, VR 22 ST REMS 45— AR T EL BE B R S5 2400 MRI B, &2 Wi — 2o
Al &M i, U-Net #RIGEAE K —Fp MRI XJELEE (40 T1. T2 8% FLAIR) #%3#h 5—Fxttb g, A4
FERIG ) MRI 751 AN 2 B 20, lad & s s8], ml LUOA TS R L8 SR g -
BeAh, TREE 2R 21 77 B B T AR3IZ B 5% TRAMIE ST BEER MRI T A , WA 43 B tagged MRI
A R 43 PEEE cine MRIP12, FERRSGIERLUR , @it ABEARS A A ASFFHE (IR RN A1) 1)
A8 MRI, L REA A — PR 2 P B S ik Sl P s v AR 200,

2.3 ElIGEE. RIRS5%REES

S EE it H bR B G RCRAE B R e A R R A R T T, IR S TR T IZ N . )
., 2O RE T MEFI R SAE T4 PET BG4 f& PET B, DUEHAEG R EHFFIRERE
HFE S AR i S) K& PET A1 MRI Z [RIATMUE 5¢ &R, 0] LUA SCHBAR DL (K55 & PET & {5 )i
[ R

P WO [ A 2 oo R TR A SR [ A, REAE MM 7 B WK A2 25RO o R IR T A A0 1]
B R N A, DDMM-Synth 81 45 A3 BOBR R S5 B S 1) %A, K CT B R — > i)
AL, IR MRIAE RS, 6 B AP A s &, ()22 Bl 7 M. Wang %5 AP H i F 226
AHEZE DDNM FI DDNM-+, M35 78 2 109 BOS A2 P b B2 N 25 ot T 2 Fhek vk R 2 R )
AIEEEIEE %, XUt IR T 2RISR & P A R R R .

FEfR L2 B R R, Schwab 28 AP HE TR 28 [ 48" ik, Bt 45 & S B @ ik
P2 D0 28 SR AL AR 2500 [, S PR e — B SR SR T RS B . A1, DeepPET #%DK; PET IE
SZPEBRAVE N, B IR B AN G R - R AT o ) 4% B R A RS, gead TRGE R, BF
e T E A ARG R,

2.4 YPEEISER SEFEHEEE

R BE 2 20 7 iR T e B RE I ) AR AL B Bh A RRAE . JCHERT T4 1) G A2 il 5 s i JR i LA
T, PRSP BEAL (Sequence-Aware Diffusion Model,SADM) J&—Fp % ] Fi T A2 il i) £ 2
R 51231, SADM HI#Z O AET 5] N T 3% F Transformer f7ER SR, H LUGFE 5550 N FEAE A
BRI SR, T BB 7 I Oh Il . 7EHERERNY Bt , SADM R B BIEA B 7 AR i— &R 51
BMG, HBAR R R R B BUMNA YT B PR K Y7 %% 7 T B B R J1. e4h, PTNet3D
PR B s FEAC RN ) 22 LHK MRI 75 TN RE JT, REAE & AN R 4R34 Bt 2L LA KA MRI, BIEZE(L4E
CNN #RI3E DAL 0-6 /4N H 20 LA - RE IS RAF45 R . XX FHIZ A& B b F i ot i i wF
FREREE, BASCEIEH . 83 A5 PET EMGORAHEFT /R % i BRIp fE 8 A RO T0 A AR X
A BT 5 0 R I 4 M A AL

PRI, T BRI, A1 K ERF ) LB b T B SR I ]S B R A 8. filin MR
B CT &) Hyk MRI F3E R T EL B A a5 4s PET MR A%, WA B LA i B AR sl ot
JEFRAR2510,111622] | SRSt g [ 2 BT gk — 2 JF 2 AL 580 I GnAR RS | DL W A S o gk R i
ZeBNES, IR TR PR SRR AN AR T T R e
2.5 IFERTHARS

TEE S EUR A AT, F1 %R 99 28 s L U & A TR AR MR A B, T IR Bk, IR0 2

98



¥ & E % £ % Chinese Journal of Medical Science Research

FTHREVESSWT . 207 B AR EA R e W B s R A5 R . DU BZ . 1897
WA B 5o Fln, Wallrodt 25 N B FELE B AR ML (INTtz) WM BEBEIEIS , DASRTHIZRL
I E SR fE PET BRG S , FrSA-Net R AE AL B w6 A sl i B i ) PET [R5, Ml Bh
MS IS IIFIFFEN e — ORI SEAE AR FRCHE (A R A EA [RT IS A0 5 8] 1 0Pt e ) 4 A i 2 X ) SR T o
i, FESISAUE D CT I, NetBA MIZEHEG SR MM UK, DU X S g 45 1 Y
B HFRPY, Rajagopal % NRES1EG K PET BRI G BRAE, AI TP MRAC JHEFERIA . It
b R RE A B AT, i BRATS Zdla g b IR 0 BIbRAE, PR /NI, Ak
AR SE IR R 58 MRT S, LA BB SE I S5 R 0 S5 14200

2.6 MBRZRIERMYE

M FT VR B 2 ) TR R 2R B A AT T W 22 kAR . GANS B 25 AR MR i Tk i) S 45 3 ks 77
FEIZV1, CycleGAN 4577 v BUARREAS AL AR TN 204 . (HEIEA— 20 &, RSN IR
RERH AT EGEM GAN FihAEALIE PET MG ) 56 i B Ju BB R SR AN . HLAT REAE AT & B
B O B A R AE 1S, DM R TERMG R R A, HHACR B, KRS, R
T TE i A 1 A A e DR FE PP AT AT o 2 W T B AR R G P R 4G 4 A S5
S8 2 WS R S5 R — 2V . AR e PRAR SR M R A 45 SR U2, Transformer #EFRYYE 4 Ji— MR R0 240
TIZ BIAFAEALHT o R Transformer REMEHEHEI BE B3R T2 RHFAE . (BXEALER K R~ 3D 4
BEUEE, TEIRTFERR. NAEEFERE R RS, 2D & 7S B A7 3D ARBUAE SR R, 1 3D
J7vE X TR S RN AT R Kk . teah, BRIz AL 8 T 52 BR T ZRE0 8 5 ORISR 20
P, R TE AL T S ) 45 4 B DL ek Iy R AE
3 FEARFE

TR B 2 2] B D & AR R M3 T 25 2 G & i AR B b 25 H 2 S 300 A SIZ B0 Tt 0 381 i DR S e ) 4
T, HFFEE 2 PkRS R RAS H ARSRIIBFFETT 0T LR LA J7 T 3R 740 B AR o

MR ] R PR S Pl S S T . MR S HEE TR 22 ST AR 2. (40 GANSs. Diffusion Models)
B8 T BTG, = 6 N SREFAE B2 RN A BT A0 o] R o 384 T AL AR AE [ SR 48 i A T 2 )
THRE, B A T TR AR TR A H AR D B T R R SRR, S HEAE Transformer 57
W, B R AT AR A G AE . BEAS R /R ARBYAE MRI FI CT/PET 2 [] B B ) 5% 1 X gk (89 10-
181, —BURI T A DA A R S, A SRR s AR R R R AL . TR AR T AR A ]
FEREME” . HEVT M, EAMRSRELREMAGRS (W MMSE 3 s i RN fiE) ks
il A B RS PR e e AR O 22258 i) o 4 Ul ot A DR 5 — B SR 4 BB T S, X AT R —Fh T
FEEARBIRY, RAHFFT N R AR A AT AR S T s @ TR i TR AU DL R
BRI R A B FE P R R B AE . DARSSRIG IR P52 BERIG AL B . MBS, RNy 48— R B B0IE
5EGEEAGERR, HiRE RGBT IRIZ B )22 e i 55—

LA EBRA RAE KRR E¥E41H% CT. MRI. PET. @H%4LMEA, ARG
SHAMEE . HAERY, BEKAR—BEHNSPHESEE (W MRIL. CT. PET) RefgA B E 41
HAMIE ARG, BERE AR AR TR DRER S R RLA R, W2 RS E ILH
R 45, FH Transformer ZEAAY JE B ARSI N o SEIW M BL—ABE2 1) 5 B2 P ) A B PR A 7%
XA B T IR A B 454 S LR E s2 , iB¥% N8 R4 12 MR ShEE AR ot fR ik o
A TH L SRR

B m A G BRFAR I B 22 ST SR - EE S B BRI B FATE 5 SR A AR BR ) T T A e . R
K WARZE @R ZANBHRR IR, B S] INEEARE TR F 2, LIRS KA
PREBCREIM . RIE), BRI BB b S RS AA PR L], PR Rk R S e B 2o R

A R LR DAY SRl BRT, BEZFRERA R RIS Mk R An . ARRIF ST
LA R B WAshs (40 FID. SSIM. PSNR %) H5EMEREM, WEL ZREBREEN KR,
WIS, MRS SR AL Rl AR AR ESL . B OR SEO0 45 SR 0 v 42 B 55 B AL v B
Sl RAE ) SR AT SR AR

99



¥ & E % £ % Chinese Journal of Medical Science Research

T [ R T 9% MR P55 R R G AR R T I L 1 B 328 30 A SETE PR RE DG A% 1 s P T RT3 o
PARZR H G RV PACS ARG A 2T T SR BE SR, M im B i ) 3 RERS R A i S 7
MRS Wb, W5 A RBIAAAHLE G, T SLBARBAE SEBR 2 Wi T RS L 5 35 D ST
e BERR RE G JC 1B AE I PR PP B RLTE AL B o

BABAREGE 2R BT R MK, ReREMSEEMERRBEZ KT,
Transformer 5 CNN HJ{R-& 20 CFEE 2B G A H JRBLE 11, TR BB 5 Xtk ar ST 45 6 /Y
SynDiff BRI 1B BT [0S 522 R TEAEIN A R A DR TilT b SR T 058 L FH 5T ) 5% B
PR Y TR TR RS BRI T B AL S SUR I R a1, A BT
BRI AL O SEBR G PRI T o 0, 5l R e 58 A T LUBE A HUBR A I R TR 5 SASEZU T 4 AN
PRAl, BRORE BRI I R R AP o R, BRERMEWTRIBHEAT 5 AL 5040 s, A3
SRR ) AR T (5 B2, D I PR B B SR A )

BRI, B2 FUG A BB 205 I S0l 1“1l PRIG RE ™ PR SR SR B B o AR AR 2 I A A2
AR ZBESR G B s PHEILTTAY Rl R AR A Ty R TRAL . DIHESh IR 22 ST ROR K
IEMRSS TRUEE ST SR RES W BEEROR SEZRANELS . B 2RI E A BB N T ae s
FRAR O AR R G
4 BE

TRBE 2 S FE B 2 R A AT A T B o, R R e TR R R s IREHEFR s DR
SR HER T E R J1. GANs. Transformer ZRAFIY B S5 5 RTE L FMESS R 6, B
FIRE TR WA LR RS B2, X Ry RAE MRI BB VATY - BRI sR A4 Bh 9w 12 Wi
RN ANE. RESEE, AL EIZMRE AR X KRR X £ Ha 15 LA
% 3D & B AR R R FI B O] B S5 k> ) o SRR ORI 9T B SR R TR TR R R . iRz (L Ak
KIBTFEREERTRL, BlE S E B UL SE BRI AR, DU SNR B 2 S e S RS A sl
B R A Ak

e =N

[1] Ozbey M, Dalmaz O, Dar SUH, et al. Unsupervised Medical Image Translation With Adversarial
Diffusion Models[J]. IEEE Trans Med Imaging,2023,42(12):3524-3539.

[2] Emami H, Dong M, Nejad-Davarani SP, et al. Generating synthetic CTs from magnetic resonance
images using generative adversarial networks[J]. Med Phys. 2018;45: 3627-3636.

[3] Ozonoff A, Schaenman J, Jayavelu ND, et al. Phenotypes of disease severity in a cohort of
hospitalized COVID-19 patients: Results from the IMPACC study[J]. EBioMedicine. 2022;83:104208.

[4] Guogang Cao, Shunkun Liu, Hongdong Mao, et al. Improved CyeleGAN for MR to CT
synthesis[C/OL]//2021 6th International Conference on Intelligent Informatics and Biomedical Sciences
(ICOIBMS)[J]. IEEE: 2021;205-208.

[5] Lin W, Lin W, Chen G, et al. Alzheimer’s Disease Neuroimaging Initiative. Bidirectional Mapping of
Brain MRI and PET With 3D Reversible GAN for the Diagnosis of Alzheimer's Disease[J]. Front Neurosci.
2021;15:646013.

[6] Vasylechko S, Afacan O, Kurugol S. Self Supervised Denoising Diffusion Probabilistic Models for
Abdominal DW-MRI[J]. Comput Diffus MRI. 2023;14328:80-91.

[7] Xie T, Cao C, Cui ZX, et al. Synthesizing PET images from high-field and ultra-high-field MR
images using joint diffusion attention model[J]. Med Phys. 2024;51(8):5250-5269.

[8] Dalmaz O, Yurt M, Cukur T. ResViT: Residual Vision Transformers for Multimodal Medical Image
Synthesis[J]. IEEE Trans Med Imaging. 2022;41(10):2598-2614.

[9] Li Y, Zhou T, He K, et al. Multi-Scale Transformer Network With Edge-Aware Pre-Training for
Cross-Modality MR Image Synthesis[J]. IEEE Trans Med Imaging. 2023;42(11):3395-3407.

100



¥ & E % £ % Chinese Journal of Medical Science Research

[10] Wei W, Poirion E, Bodini B, et al. Predicting PET-derived demyelination from multimodal MRI
using sketcher-refiner adversarial training for multiple sclerosis[J]. Med Image Anal. 2019;58:101546.

[11] Zhang L, Xiao Z, Zhou C, et al. Spatial adaptive and transformer fusion network (STFNet) for
low-count PET blind denoising with MRI[J]. Med Phys. 2022;49(1):343-356.

[12] Liu X, Xing F, Prince JL, et al. Dual-cycle constrained bijective VAE-GAN for
TAGGED-TO-CINE magnetic resonance image synthesis [J]. Proc IEEE Int Symp Biomed Imaging. 2021;
10:1109

[13] Yan S, Wang C, Chen W, et al. Swin transformer-based GAN for multi-modal medical image
translation[J]. Front Oncol. 2022; 12:942511.

[14] Zhou T, Fu H, Chen G, et al. Hi-Net: Hybrid-Fusion Network for Multi-Modal MR Image
Synthesis[J]. IEEE Trans Med Imaging. 2020 ;39(9):2772-2781.

[15] Li W, Kazemifar S, Bai T, et al. Synthesizing CT images from MR images with deep learning:
model generalization for different datasets through transfer learning[J]. Biomed Phys Eng Express.
2021 ;24;7(2).

[16] Klages P, Benslimane I, Riyahi S, et al . Patch-based generative adversarial neural network models
for head and neck MR-only planning[J]. Med Phys. 2020 ;47(2):626-642.

[17] Hsu SH, Han Z, Leeman JE, et al. Synthetic CT generation for MRI-guided adaptive radiotherapy in
prostate cancer[J]. Front Oncol. 2022;23;12:969463.

[18] Shin, H.C., Ihsani,et al. Generative adversarial networks with bidirectional encoder representations
from transformers for mri to pet synthesis.2020;2008:04393.

[19] Lin H, Figini M, D'Arco F, et al. Low-field magnetic resonance image enhancement via stochastic
image quality transfer[J]. Med Image Anal. 2023 ;87:102807.

[20] Liu J, Pasumarthi S, Duffy B, et al. One Model to Synthesize Them All: Multi-Contrast Multi-Scale
Transformer for Missing Data Imputation[J]. IEEE Trans Med Imaging. 2023;42(9):2577-2591.

[21] Schwab J, Antholzer S, Haltmeier M. Big in Japan: Regularizing Networks for Solving Inverse
Problems|[J]. J Math Imaging Vis. 2020;62(3):445-455.

[22] Haggstrom I, Schmidtlein CR, Campanella G, et al. DeepPET: A deep encoder-decoder network for
directly solving the PET image reconstruction inverse problem[J]. Med Image Anal. 2019 ;54:253-262.

[23] Wang X, Yang M, Tosun S, et al. CalDiff: calibrating uncertainty and accessing reliability of
diffusion models for trustworthy lesion segmentation[J]. IEEE J Biomed Health Inform. 2025;23;PP.

[24] Eshraghi Boroojeni P, Chen Y, Commean PK, et al. Deep-learning synthesized pseudo-CT for MR
high-resolution pediatric cranial bone imaging (MR-HiPCB)[J]. Magn Reson Med. 2022;88(5):2285-2297.

[25] Qi M, Li Y, Wu A, et al. Multi-sequence MR image-based synthetic CT generation using a
generative  adversarial network for head and neck MRI-only radiotherapy[J]. Med Phys.
2020;47(4):1880-1894.

101



¥ & E % £ % Chinese Journal of Medical Science Research

Medical Image Synthesis Based on Deep Learning: Methods, Applications and

Future Directions

Yang Li
Chongqing Medical University Affiliated Rehabilitation Hospital, Chongqing, China

Abstract: With the rapid advancement of medical imaging technology, deep learning has demonstrated tremendous
potential in medical image synthesis, offering new opportunities for clinical diagnosis, treatment planning, and medical
research. This paper systematically reviews deep learning-based medical image synthesis methods, focusing on the
application of Generative Adversarial Networks (GANs) in cross-modal synthesis and domain adaptation, the
high-fidelity generation capabilities of Diffusion Models (DM) and their limitations in multimodal synthesis (such as
insufficient diversity of synthesized samples), as well as the advantages of Transformer models, hybrid models, and
domain adaptation techniques. In terms of application scenarios, the paper analyzes practical cases including cross-modal
image synthesis (e.g., MRI to CT, MRI to PET conversion), intra-modal image enhancement and standardization, image
reconstruction and denoising, longitudinal image generation and disease progression modeling, and specific lesion or
tissue synthesis. It also highlights the limitations of existing methods in generalization, computational efficiency, and
ethical compliance. Future research should focus on improving model robustness, multimodal fusion capabilities, and
clinical applicability. This study provides a comprehensive reference for innovation and clinical translation in the field of

medical image synthesis.

Keywords: Deep learning; Medical image synthesis; Generative adversarial networks (GANs); Diffusion models (DMs);

Cross-modal synthesis
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