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Abstract

Objective: To comprehensively elaborate on the current role mechanisms and applications of mus-
cle exercises in the prevention and treatment of chronic low back pain athome and abroad. Methods:
Systematically searched relevant literature in databases such as PubMed and CNKI and conducted
in-depth study and inductive summary. Results: Currently, domestic and foreign literature gener-
ally believe that the imbalance of spinal force equilibrium is the main cause of chronic low back pain.
This imbalance is often caused by factors such as improper postures, trauma, and senile degenerative
changes. Research has found that muscle exercises can prevent and treat chronic low back pain by
enhancing the muscle strength of the core muscle groups, restoring lumbar stability, adjusting the
spinal curvature, improving the nutrition of the intervertebral discs, promoting blood circulation,
relieving muscle spasm, improving proprioception, and promoting the release of endogenous opi-
oids. The lumbar core muscle groups are composed of the erector spinae muscles, multifidus mus-
cles, diaphragm, pelvic floor muscles, transversus abdominis muscles, internal and external oblique
abdominal muscles, and deep trunk muscles. These muscles surround the lumbar area up-down
and front-back, forming a “wall-like” structure. When the muscle groups contract, abdominal pres-
sure is generated to maintain the dynamic balance of the lumbar spine. Core muscle exercises have
now become a recommended treatment plan for chronic low back pain at home and abroad, mainly
including respiratory training, prone hyperextension exercise, hip-bridge training, prone leg exten-
sion exercise, straight leg raising exercise, and foot pedaling exercise. Conclusion: In view of the ana-
tomical and biomechanical characteristics of the core muscle groups, muscle exercise methods such
as respiratory training, prone hyperextension exercise, and hip-bridge training have been developed.
These exercises can restore the mechanical balance of the spine through enhancing the muscle
strength of the core muscle groups, maintaining lumbar stability, accelerating blood circulation,
and relieving muscle spasms, so as to achieve the purpose of preventing and treating chronic low
back pain. They have good clinical effects and high patient acceptance and are worthy of promotion.
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T 18%. MEJEZFEACIE T WU E 8 7, ME e 2R, A4 B mT DR R 14 72 8 1T A 22 KR
FRSE 12 J8 R Uh b OB . 18 YRR th T I Ao e, IO 2 21 A i 3 AR )
—[1], ®ERAH 75%~85%MH) N FIAEN A I —B Beos 52 B LR I BE (2] B IR IG E, KiniEah 2
ERAL, RGBSR NGRS R UTE R IT A . IARIEE 2] 18 M I 1R 2 i 7
B2 RE, (HEE 2 BEIRZ IR, OISR A& — N KRR . AR A0 B 4 25 B 2% 25 1)
MRk, R AT 23 e S 1 R 5 A R S P T P P S 2R 3], 1T e A IO B A A DA S A R A
10%~20%, +% A B A5 PR A A S R B o5 80%~90%, JLREIR AU 2 2 I 2 [A) Bk = — Btk [4] . 181k
JELIR (1005 (RIS 2R A%, RAEM) )5 O IR 2 HOOGRR IR 3 o A S L R I L 2R AR W) ) 5 e 3 b 51 i 4L
SUREL, ARSI, PE BoARR, 15 T B IT A & [5].

DOI: 10.12677/tcm.2025.144268 1814 LRIV


https://doi.org/10.12677/tcm.2025.144268
http://creativecommons.org/licenses/by/4.0/

Moo &

Hodges 5 [6] 00 5% & Bt VSR fB B AR RN T RS Zhiny . IEARAILEY EMG AR TRIER, AR EL
B U ARPLZE R E 77 MRS BI Y) EMG R AR R SEIR, I HARATTAEAT & B AR s shad 72 AL
AR GKVE R R[] 18BN TERIRIT RO E I T Bz (8], 2 AR A LA (15 2
BB LR EEUIZR” SO T+ IAT R J5A9] . HARC LA Bk B A2 i A 18 1k R S8
A R HAR[10].

2. 1Rt RERE R mE

B VAl R IR ) BB A [11] . A UEHEER A, SOCMER BRAHAH L, PV B i sh &P
HERRAR[12]. FAEIFRE M A IR A AN RS 2 [13] [14], ArE MR MEHL . HER] 5 R 3T,
HAERF TR FP A AR B e SONBR P 58 22O R BULEE, AR — i 4R fR e
HIVE I N sh 71~ F A [15]-[17]. B AR — N EFE S 226 B, Tm RS TG 2E, R 2RV, 5
HAR T VLR, R BIRNL, B, VIR, BRI, WEE e m, r=A g %k [18]-
[20]. MR RS THAES T MRIIE, WETH R, EEFEMEH[21], Hodges &8 A [22]4R 18 F A 11
R k2 Bt G PN R 38 vy T 3 = . A AR AR S RN DD R I IE 8 R FE I T A T B A

B 5 R A e 24 T BB R AR BN EE o ST AT S ARl G P (P R BT e HE— D 8 AN AR ) A
PR [23] 0 X AR AR B TPRT AL 7 AT IR A 2 DL A A AN B o] e 125 TR, BE .
P L BREEAMG, BEEMR AR S R R . T S, A EME R AL S HRE . EME /N G
R MIEAEHNE, WRIEMAs KB shPE R, VLS. WUEZESE,  ml A
i, Hah P SR AT 2 A B e [11]. LA DhRe ket n] 5 T SUBME SCRERR 2 . EHESCT AT
Wy TR AR IS N [24] o RO ILEE R I DIREREAS, BB J P e, RS P R IE, T Re it
— PR AR I ER P, S T EUE M IR A R L R A AN D R ARG 1 B R R 2 —[25]. R, A
FA~P 467 2 1 5 0 1)~ A A S B o T TR RO 5 R R I AR
3. AR RIA R
3.1. @i OALEAL D

WL1IR B RSN 1 PR, SIRESNURZE. &R, B WD IERE sk ke i, U2
AT IUVLIA B 2% FH P22 461261 LD 2R FIPEZE 4 A A% o U IV SE MRS, X ol P 0 24 1T e 2 18 1t
e R M E BN . AR R [27]48 1, 18R AT G A A FIREEE R O L
REEI SEAZ OB, KR AES) 22, Bive . RS UL A G, XTI 8 n s L
JTBIERIE S, A T e #E R 1EH, CAB B
32. REEHREE

A% U WUHF SR e b 15 A M = S UL PR UL 0 R 8 o) SR YT B 4 g, $ At AR e Pk, A IA B By
YRR IVE R o BT R IR T A% O WU S 05 JE BB E I 5 i, @ STk TR e WLAeATUR AR, IR
HAE, Rissh e de dhaaE 1) S 4 [28]

3.3. BEEHME

AR VPR, WA R e, BOERE ol . MBI B, BT (R, S 7 1
JrE, TR IR, ERIUL, WL Bonag, FTLUSRIE . bl aT o
K, WEIEHEAEME.

DOI: 10.12677/tcm.2025.144268 1815 LRIV


https://doi.org/10.12677/tcm.2025.144268

Moo &

34. MEREEESR

B EEAT UL 15 BRI 5 473K 3, AR T HEME ) B FR A0 e, B ME AL RS
3.5. Rt METEIF

UL PRV EBEIR A 5028 o BB A 4 LA 3R, (R ET AR, T SR B P R [29] . A BORHE R, i
WNGRIG, RO RIRER R, (32O 40 B T AR I [30]

3.6. ZAEAAEZE

WL E 2 3 5 AR A LS BIEP R AR, . MEBRAILPDZZE, AR ntR, MM efas = A Qo
e E FULPA Zh BE AN IE % HEAE 5 S K PR [31].

37. WEAERR

JUUPA BB AR P i B A AR BB ) e [32] . RIVEE R /DB 1 I8 3 W RE 51 ORI B 2 R 2538, 1 iz
A5 K HAL[33] o 3G AINYIZR T R AR HEARAAR DL B2 S (341 ThRe E4H . KNI WT B Bh T 1830 % 3], o0&
FEEHEAM G AL A H WP, T BCA AR[35].

3.8. HEHMIRMET MR

P MO ER I R SR P AZ O L I Gk ] e 30 PR URPE BT 2R 2G R BG SE TR TR, BGE R
R RIME[36] [37]. IXFRELG A —AS RAEDEIS, TAZ-OULAIZE 2 LT IR [38]

4. BB RRRRIE R R AE M NS HFE

R A TIR R GHIRNT LN, W AR X, R L B W S F R R — A
o ORI LR XIS LA, ERIRE A KT AR B QU R R L. 2201
Bl ZERUL. BEROUL. BEA . SMRIILEIR TR B 30], XM AL LR A 5 mOREF i,
RUJE ORI ST, A RECRIRIEMEAL TR KA o RRIE,  ARAEAILR I 22 RN LAE 2k Fp 25 358 e V5 T A 45
FREEIEM, £ AT & 24 0 X L LA AT DL S R FC I 75 [40]

4.1. B¥EAL

B R HEE W AL A T UL, BE L. BKAURBRL41]. EEIIRERMRET, 2
SERAE . AT I, S WU e HE SR AR I AT, EBIZ e REER, P sk
AR E, — s vl Ak RO e EEDER, & @R ITH0RAS[42]. Hubess, SR, B
WLRFF R 31 5 55 43 [43] . — L8, BSOSk m Al n Be 5 BRI 5%, B VR AR AT 51 A
2T B AETG B 52 IR, T B ARAE A, 8 OF [ARIXE

4.2. B

RN ABEE I, 155 200 DU ) 4 A R R [44] o WF TR 22 SN AS S EEME T THI S B
FAERI[45] [46]. A NMTMEL AL BIMRLENS, 2 RNURT ISR IR B f, (S EH AR Sy it 2 20LAT
CABR Gt BN R B B AR I SO BRI R, (8 SRR IFRGE LS, BIIE SRR R
HERIEA 23 R A Z RN W)ZZRNER/MILARE, FIFEATERIRE B HERIBOR[47]. )= 2 R
i RENE TR, RERREUSARE . KIPIEHAY, S EREY) . SRRES, T8 R
JULARATG o BE TE e BB S 1A 22 RUARRLE T LR T et & T F% 30%,  HH B2 WL 4 IO B 5L [48] -

DOI: 10.12677/tcm.2025.144268 1816 LRIV


https://doi.org/10.12677/tcm.2025.144268

Moo &

4.3. =il

FRNUANRAZ L, R R IL, A7 T fs S5 MR 2 8] RSB L — [ Wi it E4ar 55 i A 7
FETHIE T, ARG S MERR RE VE[42] . P ARIE, 518 BER IRALAR bL , 18 1k IR A8 i IR AL 57 A AE R S
R ek = L B AT IR I [49].

4.4. BRTRAL

RN RN R WAL B BN Z B, 2Lk 32 v 57 45 i R A 7 2R 3k 0 {2
NS T, e B PE RS E[42]. HA R NL2 5 IERL R Wi, R PRS2 1 S AT A 5%
o PEIRTULA, SCRPAHES

4.5. BEAEAN

LR o 80 S5 B — SR M A I, EREWUULET R IR T QR SR AE IR, IR LA i, S or S
JEiRE, MR ETE, AT HERRE [42] . RRBEMLE I, T IR N I R, N E FIERENL, 7 8%
T, 0T R I R HE S A IR IR BB [24] . REML D RERRRS 55 18 P MR 0 2R 1O v DI AR R [50] . —
Tl RAT FE e B, ROMAILINZR T Lo/ IR e b Ve B, M B, Hosy i B 2T LLBOE E 2 )
PR ILAAL,  EEARSRBE I 25 A B AR [51] o

4.6. BEA. SpSIAN

JEA S ARV T RIBE S, AT I A . B P RILAO LA £ 4k 1) 5 B R ILAR B, . R AN RHILAL
FRZHBK, FTHIE]E A0, [ A 3 G B ME (e A [52]
4.7. BEA

WS E A KT B This, 4ERF SR EISh A T47[52]. FEEBILPAZE AR BN R ARTESI, MER T
I AL AR o A A A8 L A il L5 AR S (R BT A0 B R A UK 22 IR S5 7% S it L 4043 o
5. %UAEEENEESF N ENA

WU 2R 35 OB AR A E LA (53]« B Seox J HEAT PRAL, 45 SAATIM— L8 A . 0l
EERAESY, REEATIMEEIA RN, TSR ENAMZRNLAI IS, e X il iz
M2 H WA ET .

5.1. FRIR#EER(FTFAL)

e 8B T A S 1 P RS A O RPN D RE B RRSE M, IR ORISR, S SRVLIA (1 Zh g
B[54 BEAIPRGERE S, RSB BRSNS, PR B P o R S A R, LA
BB TCR ARSI IR WP FRIREZR P, EERBI R KR E . EAERAAEARE . &)
W AREBK, SRS T AR E RPIRES . EAMRRTE SRR, IR AR RS 2 18 Bh e ]
A A5 PR 5 T T WS 25 5 AR AR e 12 3 [55]

5.2. BEA(EHM)BE

5.2.1. pTiE
EM, DR NHhZRIERE, 63k, XUHIEE %5, (0 EXE G 22 da it . UKARREE UL, FE iR s
SCHEGAR, PREFE 3~5 Fb, B VU5 SO B AR AR A B [56].

DOI: 10.12677/tcm.2025.144268 1817 LRIV


https://doi.org/10.12677/tcm.2025.144268

Moo &

5.2.2. #(BHMIZK
AMEME, PARUS « SURVE N SCHE S, RS B h B R, A Aim b, e & fm A, 2
Fra4~-5 8>, RGBT, KB 5~10s FHELE[57].

5.2.3. [FI&BEEZEN
BEEML, XUE I EXT, FHUE; FEEBRT ARSI G, WCRE A N, SE
B H— B E A E v iaEE, BT /RE L 2 F, IS8 N, BURRAS & HET[58].

5.3. FEEHL. REANFIRT B

5.3.1. BRIBETN
RN, — (R I, AR NE SR, RS R EREIR O A, AT A6, XURE RS B
R, AR TR AT B B S 3h[59]

5.3.2. ERBAEETh

(BN, XUT AR E, 738 T 36 7 30°~60°, M IRAREr 3~5 F0, RGBS T, WHRAZ
Fr#47[60].
5.4. $H3ANEI BV

5.4.1. ZHANBIE
ZRWEGTEFAEME TR, 2 90 R T EBIE 2 2L, a5, MRt
FE R S [61] . RSP AHIF 7T E W S 40 QRSB S 43 o 400 22 24 LK R 68 25 [62] o

5.4.2. REHERALIEUG

JELRR B A A, AN I ZRir N <, BNREREL. IZRIEREIULRT LRI B 2L, [
I I R S ST RE DA B ME P T 73 [63] 0 RS A T I A e IR 2 AL LI, AR SR 3], 30 A P o
HAWARE S AT VI ZRBOR BT [64]

5.4.3. BEANEE
T R R A T FUIE W B0 R ELVLIR A 2%k >0 [65] o A Eib 2% ik A S BB R I EL LT =4 B o AR
PRE O, RelRaEe, B2 SRR, RRSEECN, HRiaibie6].

5.4.4. RRALEE
JE QP S BN ZRIR LR S5 87 5K o SRRt FEUE W WUk SRy IR IR I 2 DA K 4 s P
2k, WA s R L BRIV 6 DA R el PR UL D RE[67]

5.45. BEEAN

FATIIZRde A et m) ERRWAT ] . i AR 2 S IR LI U 4 5 &7 5k kA sh i I LRl iz B . I
W SIRATIEEhEE AT, RERSININZRE A TE, BIRBIRILA, $FHEIRNLS, AL 2 18] 0 9 R 87
[68].

5.5. B&MiHE

5.5.1. It hEk
HUEYE R AA[69], FEIR HB o I AME A A BN () B2 AT BE S SO0 A0 AT B B 0 i N ) EEL AL, DARMEEAR
RIRGE 240, MTT4ER AT, @B 1Bk, RGIE IR AR E R, AR ) 2, i —

DOI: 10.12677/tcm.2025.144268 1818 LRIV


https://doi.org/10.12677/tcm.2025.144268

Moo &

Ao S AT SR e, WS B AR . AR I AR AR [70]

5.5.2. Zmillgk

B MINGEAREIE S IFEEM A7, E Z RN PRz ThRe, AR, mim
MefRE Y, TR PEER G YT ERCREEE71]. M IR T BE 51 iSiz 3l B 2 I T S AR Ak, Gx e m B 1 1)
AN P 9 R R R B 52 BRI BEARAE O RE[72] 0 B R REAE NI SR E G AR RS, s AR 1)
TRNGR. BIDKGE MBS AT, BEENPUIEE, RIS TRy, B b R T A AR A2 )
YL .

5.6. Sk
FEEGIZR], WA BRI, ARG T R A SE R AR B DR . SO B2 B

EE RO, RS, B 5IRERE, A GRS, GRS 0P A
BN, TG, (et RE RS A A YRR 2 BRI s B BRI RE T, S AR AR [73] .
6. B4

BEE NAAE T NS, AR VIR AR R BT, KRR Z# R ER . T KA
et VE R SR AR, B N P RS S PR, BB TR LR . RO U D) RE SR I AN 2R
4, B HEBN PR, SRR ARG VE TR, BE I O RN RS SN Z AL A B S,
BB SRR TR, B P EURTERDRE, B2 SRR & Rk BB RN [74]. BT FIEM LA
Hrn] DA SR A o UREILD « e RRIEMERSE « I MO FE « S2 AL RS 28 S5 A PR BB A 0 2
EBBTE R MEELRN H 8. SREENL. 2RI IRUL B RRVLEERZ O U R 5 A 154 R
FRTE AR LA BT 20, InnpiBtih . /I Koty SEOBIR ISR, Bm Il gRas . IR R SEERIE W] s i
RO A TR TR, W R AR, PUSECE, IR, B REEERE. H
B A BRI RIS, AREIE AT ARG MO I B, IR ESHESS . (HLA
PRABAAAERE — € WA R 5 R PR YE o« — 51T, AN B0k AT RE 51 A R A UL ATz 751 03 o A I 55 5%
SN S 53— J7 1, BIAMRZE RN BIRI R AR, HAZT7 38 5 00 & AT 3L F 8 T DA
BB FEERI H . AR, @3 b S AT T B £ Rl RE AR 18 R R 1 B R T R K
HfER, JEHLEIMESEE DO TR R .

EHEUmHE

1) EZ AR BT BT H (82360936);
2) TR B X AR S G S O IRAT MO 2 2R AT BT H (GZKJ2310).

SE

[1] Safiri, S., Kolahi, A.A., Cross, M., Carson-Chahhoud, K., Almasi-Hashiani, A., Kaufman, J., et al. (2020) Global, Re-
gional, and National Burden of Other Musculoskeletal Disorders 1990-2017: Results from the Global Burden of Disease
Study 2017. Rheumatology, 60, 855-865. https://doi.org/10.1093/rheumatology/keaa315

[2] Violante, F.S., Mattioli, S. and Bonfiglioli, R. (2015) Low-Back Pain. Handbook of Clinical Neurology, 131, 397-410.
https://doi.org/10.1016/b978-0-444-62627-1.00020-2

[3] Kim, B. and Yim, J. (2020) Core Stability and Hip Exercises Improve Physical Function and Activity in Patients with
Non-Specific Low Back Pain: A Randomized Controlled Trial. The Tohoku Journal of Experimental Medicine, 251, 193-
206. https://doi.org/10.1620/tjem.251.193

[4] Psycharakis, S.G., Coleman, S.G.S., Linton, L., Kaliarntas, K. and Valentin, S. (2019) Muscle Activity during Aquatic
and Land Exercises in People with and without Low Back Pain. Physical Therapy, 99, 297-310.

DOI: 10.12677/tcm.2025.144268 1819 LRIV


https://doi.org/10.12677/tcm.2025.144268
https://doi.org/10.1093/rheumatology/keaa315
https://doi.org/10.1016/b978-0-444-62627-1.00020-2
https://doi.org/10.1620/tjem.251.193

Wi 55

(5]
(6]

(7]

(8]

(9]

[10]

[11]
[12]

[13]
[14]
[15]
[16]
[17]
[18]

[19]
[20]
[21]
[22]

[23]

[24]

[25]
[26]

[27]

[28]

https://doi.org/10.1093/ptj/pzy150
B, AZ0 ST RIS T B B R R SR 2 [D]: [t 22460 5] ER: AR E 246, 2014,

Hodges, P.W. and Richardson, C.A. (1998) Delayed Postural Contraction of Transversus Abdominis in Low Back Pain
Associated with Movement of the Lower Limb. Journal of Spinal Disorders, 11, 46-56.
https://doi.org/10.1097/00002517-199802000-00008

Saunders, S.W., Coppieters, M.W., Magarey, M., et al. (2004) Reduced Tonic Activity of the Transversus Abdominis
Muscle during Locomotion in People with Low Back Pain. Proceedings of the 5th World Congress on Low Back & Pelvic
Pain, Melbourne, 10-13 November 2004.

Airaksinen, O., Brox, J.1., Cedraschi, C., Hildebrandt, J., Klaber-Moffett, J., Kovacs, F., et al. (2006) Chapter 4 European
Guidelines for the Management of Chronic Nonspecific Low Back Pain. European Spine Journal, 15, s192-s300.
https://doi.org/10.1007/s00586-006-1072-1

Borghuis, J., Hof, A.L. and Lemmink, K.A.P.M. (2008) The Importance of Sensory-Motor Control in Providing Core
Stability: Implications for Measurement and Training. Sports Medicine, 38, 893-916.
https://doi.org/10.2165/00007256-200838110-00002

Kumar, T., Kumar, S., Nezamuddin, M. and Sharma, V.P. (2015) Efficacy of Core Muscle Strengthening Exercise in Chronic
Low Back Pain Patients. Journal of Back and Musculoskeletal Rehabilitation, 28, 699-707.
https://doi.org/10.3233/bmr-140572

WREE. AR IR )P #1607 IR YR 56 FI[J]. | £ 2y, 1999, 22(3): 13-14.

Hooper, T.L., James, C.R., Brismée, J., Rogers, T.J., Gilbert, K.K., Browne, K.L., et al. (2016) Dynamic Balance as
Measured by the Y-Balance Test Is Reduced in Individuals with Low Back Pain: A Cross-Sectional Comparative Study.
Physical Therapy in Sport, 22, 29-34. https://doi.org/10.1016/j.ptsp.2016.04.006

LR, WA, BB SN ot D). T E R A iR 1998(1): 50-54.

W2, KAEHER MY BrR: ILARRHEEBOR R, 1996: 67-68.

TN, WA HdR 5T U BIE 5 I R AT 9], [ B R, 1997(3): 62-64.

EPF, X, R SIS SR RORIT FERE R3] b B R 0, 1999(1): 59-60.

KR, AT, R4 R, SHES) -7 SR K RUME ) 4 3R 2 B RO 2], T B, 1999, 12(1): 11-13.
Faulkner, J.A. (1986) Power Output of the Human Diaphragm. American Review of Respiratory Disease, 134, 1081-
1083.

Miyamoto, K., Shimizu, K. and Masuda, K. (2002) Fast MRI Used to Evaluate the Effect of Abdominal Belts during
Contraction of Trunk Muscles. Spine, 27, 1749-1754. https://doi.org/10.1097/00007632-200208150-00012

Kolat, P., Neuwirth, J., Sanda, J., Suchének, V., Svata, Z., Volejnik, J., et al. (2009) Analysis of Diaphragm Movement,
during Tidal Breathing and during Its Activation While Breath Holding, Using MRI Synchronized with Spirometry.
Physiological Research, 58, 383-392. https://doi.org/10.33549/physiolres.931376

A=, JFTIL, 75K R ML s ZR[). A B2 (LR 2 b R 20 i), 1990(4): 157-158.

W Hodges, P., Martin Eriksson, A.E., Shirley, D. and C Gandevia, S. (2005) Intra-Abdominal Pressure Increases Stiff-
ness of the Lumbar Spine. Journal of Biomechanics, 38, 1873-1880. https://doi.org/10.1016/j.jbiomech.2004.08.016

Etemadi, Y., Salavati, M., Arab, A.M. and Ghanavati, T. (2016) Balance Recovery Reactions in Individuals with Recur-
rent Nonspecific Low Back Pain: Effect of Attention. Gait & Posture, 44, 123-127.
https://doi.org/10.1016/j.gaitpost.2015.11.017

Hodges, P.W. and Richardson, C.A. (1996) Inefficient Muscular Stabilization of the Lumbar Spine Associated with Low
Back Pain. A Motor Control Evaluation of Transversus Abdominis. Spine, 21, 2640-2650.
https://doi.org/10.1097/00007632-199611150-00014

Zou, J. and Hao, S. (2024) Exercise-Induced Neuroplasticity: A New Perspective on Rehabilitation for Chronic Low
Back Pain. Frontiers in Molecular Neuroscience, 17, Article 1407445. https://doi.org/10.3389/fnmol.2024.1407445

B, PMVRE, BEAR, & IR IIZRxS IR S R R B[], AR B EE S S AR Ak A, 2008, 30(3):
191-192.
Saragiotto, B.T., Maher, C.G., Yamato, T.P., Costa, L.O., Menezes Costa, L.C., Ostelo, R.W., et al. (2016) Motor Control

Exercise for Chronic Non-Specific Low-Back Pain. Cochrane Database of Systematic Reviews, 2016, CD012004.
https://doi.org/10.1002/14651858.cd012004

Zattara, M. and Bouisset, S. (1988) Posturo-Kinetic Organisation during the Early Phase of \VVoluntary Upper Limb Movement.
1. Normal Subjects. Journal of Neurology, Neurosurgery & Psychiatry, 51, 956-965.
https://doi.org/10.1136/jnnp.51.7.956

DOI: 10.12677/tcm.2025.144268 1820 LRIV


https://doi.org/10.12677/tcm.2025.144268
https://doi.org/10.1093/ptj/pzy150
https://doi.org/10.1097/00002517-199802000-00008
https://doi.org/10.1007/s00586-006-1072-1
https://doi.org/10.2165/00007256-200838110-00002
https://doi.org/10.3233/bmr-140572
https://doi.org/10.1016/j.ptsp.2016.04.006
https://doi.org/10.1097/00007632-200208150-00012
https://doi.org/10.33549/physiolres.931376
https://doi.org/10.1016/j.jbiomech.2004.08.016
https://doi.org/10.1016/j.gaitpost.2015.11.017
https://doi.org/10.1097/00007632-199611150-00014
https://doi.org/10.3389/fnmol.2024.1407445
https://doi.org/10.1002/14651858.cd012004
https://doi.org/10.1136/jnnp.51.7.956

Moo &

[29]
[30]

[31]
[32]
[33]

[34]

[35]

[36]

[37]

[38]
[39]
[40]
[41]
[42]
[43]

[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]

XU, RAAH:, TREAE. AR AR A M DI RR SRR [J]. R 1B, 2001, 13(9): 53-54.
Nambi, G., Abdelbasset, W.K., Alsubaie, S.F., Moawd, S.A., Verma, A., Saleh, A.K,, et al. (2020) Isokinetic Training—

Its Radiographic and Inflammatory Effects on Chronic Low Back Pain: A Randomized Controlled Trial. Medicine, 99,
e23555. https://doi.org/10.1097/md.0000000000023555

Tt EENE NIRRT REME M AL S A J]. ) AR ER 2, 2004, 25(3): 302-303.

Jung, K., Jung, J., In, T. and Cho, H. (2020) The Effectiveness of Trunk Stabilization Exercise Combined with Vibration
for Adolescent Patients with Nonspecific Low Back Pain. International Journal of Environmental Research and Public
Health, 17, Article 7024. https://doi.org/10.3390/ijerph17197024

van Vliet, P.M. and Heneghan, N.R. (2006) Motor Control and the Management of Musculoskeletal Dysfunction. Man-
ual Therapy, 11, 208-213. https://doi.org/10.1016/j.math.2006.03.009

Massé-Alarie, H., Beaulieu, L., Preuss, R. and Schneider, C. (2017) Repetitive Peripheral Magnetic Neurostimulation of
Multifidus Muscles Combined with Motor Training Influences Spine Motor Control and Chronic Low Back Pain. Clin-
ical Neurophysiology, 128, 442-453. https://doi.org/10.1016/j.clinph.2016.12.020

Brumagne, S., Diers, M., Danneels, L., Moseley, G.L. and Hodges, P.W. (2019) Neuroplasticity of Sensorimotor Control
in Low Back Pain. Journal of Orthopaedic & Sports Physical Therapy, 49, 402-414.
https://doi.org/10.2519/jospt.2019.8489

Paungmali, A., Joseph, L.H., Punturee, K., Sitilertpisan, P., Pirunsan, U. and Uthaikhup, S. (2018) Immediate Effects of
Core Stabilization Exercise on B-Endorphin and Cortisol Levels among Patients with Chronic Nonspecific Low Back Pain:
A Randomized Crossover Design. Journal of Manipulative and Physiological Therapeutics, 41, 181-188.
https://doi.org/10.1016/j.jmpt.2018.01.002

Karlsson, L., Gerdle, B., Ghafouri, B., Backryd, E., Olausson, P., Ghafouri, N., et al. (2014) Intramuscular Pain Modu-
latory Substances before and after Exercise in Women with Chronic Neck Pain. European Journal of Pain, 19, 1075-
1085. https://doi.org/10.1002/ejp.630

Tsao, H., Galea, M.P. and Hodges, P.W. (2010) Driving Plasticity in the Motor Cortex in Recurrent Low Back Pain.
European Journal of Pain, 14, 832-839. https://doi.org/10.1016/j.ejpain.2010.01.001

Omkar, S.N. and Vishwas, S. (2009) Yoga Techniques as a Means of Core Stability Training. Journal of Bodywork and
Movement Therapies, 13, 98-103. https://doi.org/10.1016/j.jbmt.2007.10.004

Akuthota, V., Ferreiro, A., Moore, T. and Fredericson, M. (2008) Core Stability Exercise Principles. Current Sports Medi-
cine Reports, 7, 39-44. https://doi.org/10.1097/01.csmr.0000308663.13278.69

B, A, MR, SRR RN S AL SRR A L), b AR Ak 3, 2018, 34(8):
715-718.

. et R A 06 A W ORGP DU RE MDD [ 638 0], v KUK & 5,
2021.

A ORI S0 AT LSS 3 SR B T ) B S SE[: [ 2B 3], st ALt
2 e,

B K&, 2020.

AR, SRS, ATRR, 2. BERREC S RNUAOTE AR S X hRE R L[], v Il R A 27 2% 35, 2010, 28(1): 17-19.

Kiefer, A., Parnianpour, M. and Shirazi-Adl, A. (1997) Stability of the Human Spine in Neutral Postures. European Spine
Journal, 6, 45-53. https://doi.org/10.1007/bf01676574

Kiefer, A., Shirazi-Adl, A. and Parnianpour, M. (1998) Synergy of the Human Spine in Neutral Postures. European Spine
Journal, 7, 471-479. https://doi.org/10.1007/s005860050110

Gilligan, C., Volschenk, W., Russo, M., Green, M., Gilmore, C., Mehta, V., et al. (2023) Three-Year Durability of Restor-
ative Neurostimulation Effectiveness in Patients with Chronic Low Back Pain and Multifidus Muscle Dysfunction. Neuro-
modulation: Technology at the Neural Interface, 26, 98-108. https://doi.org/10.1016/j.neurom.2022.08.457

Hides, J.A., Richardson, C.A. and Jull, G.A. (1996) Multifidus Muscle Recovery Is Not Automatic after Resolution of
Acute, First-Episode Low Back Pain. Spine, 21, 2763-2769. https://doi.org/10.1097/00007632-199612010-00011

Janssens, L., Brumagne, S., McConnell, A.K., Hermans, G., Troosters, T. and Gayan-Ramirez, G. (2013) Greater Dia-
phragm Fatigability in Individuals with Recurrent Low Back Pain. Respiratory Physiology & Neurobiology, 188, 119-
123. https://doi.org/10.1016/j.resp.2013.05.028

Moseley, G.L. (2004) Impaired Trunk Muscle Function in Sub-Acute Neck Pain: Etiologic in the Subsequent Develop-
ment of Low Back Pain? Manual Therapy, 9, 157-163. https://doi.org/10.1016/j.math.2004.03.002

Xu, C., Fu, Z. and Wang, X. (2021) Effect of Transversus Abdominis Muscle Training on Pressure-Pain Threshold in
Patients with Chronic Low Back Pain. BMC Sports Science, Medicine and Rehabilitation, 13, Article No. 35.
https://doi.org/10.1186/s13102-021-00262-8

DOI: 10.12677/tcm.2025.144268 1821 LRIV


https://doi.org/10.12677/tcm.2025.144268
https://doi.org/10.1097/md.0000000000023555
https://doi.org/10.3390/ijerph17197024
https://doi.org/10.1016/j.math.2006.03.009
https://doi.org/10.1016/j.clinph.2016.12.020
https://doi.org/10.2519/jospt.2019.8489
https://doi.org/10.1016/j.jmpt.2018.01.002
https://doi.org/10.1002/ejp.630
https://doi.org/10.1016/j.ejpain.2010.01.001
https://doi.org/10.1016/j.jbmt.2007.10.004
https://doi.org/10.1097/01.csmr.0000308663.13278.69
https://doi.org/10.1007/bf01676574
https://doi.org/10.1007/s005860050110
https://doi.org/10.1016/j.neurom.2022.08.457
https://doi.org/10.1097/00007632-199612010-00011
https://doi.org/10.1016/j.resp.2013.05.028
https://doi.org/10.1016/j.math.2004.03.002
https://doi.org/10.1186/s13102-021-00262-8

Moo &

[52]
[53]

[54]

[55]

[56]

[57]

(58]
[59]
[60]

[61]

[62]

[63]

[64]

[65]

[66]
[67]

[68]
[69]

[70]

[71]

[72]

[73]

[74]

PR, TRE AR ONUTNGAE RS RS R ] NGRS, 2012, 34(3): 259-264
Wang, X., Zheng, J., Yu, Z., Bi, X,, Lou, S., Liu, J., et al. (2012) A Meta-Analysis of Core Stability Exercise versus
General Exercise for Chronic Low Back Pain. PLOS ONE, 7, e52082. https://doi.org/10.1371/journal.pone.0052082

Ahmadnezhad, L., Yalfani, A. and Gholami Borujeni, B. (2020) Inspiratory Muscle Training in Rehabilitation of Low
Back Pain: A Randomized Controlled Trial. Journal of Sport Rehabilitation, 29, 1151-1158.
https://doi.org/10.1123/jsr.2019-0231

Kavya, V. and Dhanesh Kumar, K.U. (2020) Effect of Expiratory Training and Inspiratory Training with Lumbar Stabi-
lization in Low Back Pain: A Randomized Controlled Trial. Indian Journal of Public Health Research & Development,
11, 236-241. https://doi.org/10.37506/v11/i2/2020/ijphrd/194790

FHIE. K% ST BN 2o B ERIZ B TR 7T LA ERgma 1) SEER A 78 [D]: (W42 hnie 3], Ph2e: Ph2eqk
4B, 2019.

BT, HARE, BEE. BN VLD RGN EME B RS TR B RS BRI AEE R S Rgma [J]. Rk
TLEEZ, 2022, 35(1): 179-182.

XTI, =B RiaIT IESSAE]. 485 551, 2007(4): 32-34

VEFT. JEMER] 5L 5% HAE B R g B3 B Aig 34s 2 [3]. SEMHTEEE 45 & IR PR, 2010, 10(1): 47-48.

FIRF, INOL, R BN AT N B AR5 RS DU s I 2RI I R RO 0 A [3]. SERHZ R
2%, 2024, 38(10): 1020-1024.

PRfR 55, HALE S DRES AU TG 5 i RS ML 1) T BT 78 [D]: [l 220 sg]. Rigs: REEHEZA K2,
2020.

M4, R, A, & R T Im AR TR S AL O WU I 250 85 18 e R T RO 82 [0]. AR E B R 44, 2022,
24(5): 546-548.

Yildirim, P. and Gultekin, A. (2022) The Effect of a Stretch and Strength-Based Yoga Exercise Program on Patients with
Neuropathic Pain Due to Lumbar Disc Herniation. Spine, 47, 711-719. https://doi.org/10.1097/brs.0000000000004316
FRALF. MJULHE T BE A SR IR LA DI R X —— AR & o 2 A B kg AL R R A X PR I ZR 0], SRIE BB AL,
2016(13): 201-202.

Calatayud, J., Escriche-Escuder, A., Cruz-Montecinos, C., Andersen, L.L., Pérez-Alenda, S., Aiguadé, R., et al. (2019)
Tolerability and Muscle Activity of Core Muscle Exercises in Chronic Low-Back Pain. International Journal of Environ-
mental Research and Public Health, 16, Article 3509. https://doi.org/10.3390/ijerph16193509

FREE, O I EIIGRA mR RIS ) R T IUARR IR [D]: [ L0010 3], P2 124k E %8, 2017.
TLEE, ™%, £33, % FWINEEIIZREA IR S U250 2 A b 8 2 7 W D Re X8 FR RS 2 i [J/oL].
EBUR 22 22 AR (BE 24 i) 1-5.
https://kns.cnki.net/kcms2/article/abstract?v=HgkNOCd8VPh672HY dkt2wt2k7-fByal D62Bi6P-WBpEEKb8DNeTZ-
IjgRFGIfORQHAAadtgx Ywt104QL Iwxe2QHFQ3I12wauAERL 4V I4kP1E0R3-8NI105yBKCHwW2L W-

260aW6EXx12H7ek V24n3B2axnlvOmg TaJV092xkcptTGihDW4xxgO2XQw==&uniplatform=NZKPT&lan-
guage=CHS, 2025-01-06.

KT, IR, FERNLIZRIR G RIS 177 Ja JRAR SR B O RCR 2] 47 B4, 2012, 19(3): 49-51.

Bystrom, M.G., Rasmussen-Barr, E. and Grooten, W.J.A. (2013) Motor Control Exercises Reduces Pain and Disability
in Chronic and Recurrent Low Back Pain: A Meta-Analysis. Spine, 38, E350-E358.
https://doi.org/10.1097/brs.0b013e31828435fh

Sipko, T., Glibowski, E. and Kuczynski, M. (2021) Acute Effects of Proprioceptive Neuromuscular Facilitation Exercises
on the Postural Strategy in Patients with Chronic Low Back Pain. Complementary Therapies in Clinical Practice, 44,
Article ID: 101439. https://doi.org/10.1016/j.ctcp.2021.101439

e, RN, B, & B REEIERYEE) 5] # R T R[], b E R R A, 2008, 23(12):
1095-1097.

Li, X., Zhang, H., Lo, W.L.A., Ge, L., Miao, P., Liu, H., et al. (2022) Sling Exercise Can Drive Cortical Representation
of the Transversus Abdominis and Multifidus Muscles in Patients with Chronic Low Back Pain. Frontiers in Neurology,
13, Article 904002. https://doi.org/10.3389/fneur.2022.904002

Zou, L., Wang, H., Xiao, Z., Fang, Q., Zhang, M., Li, T., et al. (2017) Tai Chi for Health Benefits in Patients with
Multiple Sclerosis: A Systematic Review. PLOS ONE, 12, e0170212. https://doi.org/10.1371/journal.pone.0170212

JE R, W%z, 2205180 B2 A IUR). P EFEE AR E, 2012, 27(4): 387-390.

DOI: 10.12677/tcm.2025.144268 1822 LRIV


https://doi.org/10.12677/tcm.2025.144268
https://doi.org/10.1371/journal.pone.0052082
https://doi.org/10.1123/jsr.2019-0231
https://doi.org/10.37506/v11/i2/2020/ijphrd/194790
https://doi.org/10.1097/brs.0000000000004316
https://doi.org/10.3390/ijerph16193509
https://kns.cnki.net/kcms2/article/abstract?v=HgkNOCd8VPh672HYdkt2wt2k7-fByaID62Bi6P-WBpEEkb8DNeTZljqRFGIf0RQHAadtqxYwt104QLIwxe2QHFQ3l2wauAERL4VI4kP1EoR3-8NIo5yBkCHw2LW-z6oaW6Ex12H7ek_V24n3B2axn1vQmq_TaJV092xkcptTGihDW4xxgO2XQw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=HgkNOCd8VPh672HYdkt2wt2k7-fByaID62Bi6P-WBpEEkb8DNeTZljqRFGIf0RQHAadtqxYwt104QLIwxe2QHFQ3l2wauAERL4VI4kP1EoR3-8NIo5yBkCHw2LW-z6oaW6Ex12H7ek_V24n3B2axn1vQmq_TaJV092xkcptTGihDW4xxgO2XQw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=HgkNOCd8VPh672HYdkt2wt2k7-fByaID62Bi6P-WBpEEkb8DNeTZljqRFGIf0RQHAadtqxYwt104QLIwxe2QHFQ3l2wauAERL4VI4kP1EoR3-8NIo5yBkCHw2LW-z6oaW6Ex12H7ek_V24n3B2axn1vQmq_TaJV092xkcptTGihDW4xxgO2XQw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=HgkNOCd8VPh672HYdkt2wt2k7-fByaID62Bi6P-WBpEEkb8DNeTZljqRFGIf0RQHAadtqxYwt104QLIwxe2QHFQ3l2wauAERL4VI4kP1EoR3-8NIo5yBkCHw2LW-z6oaW6Ex12H7ek_V24n3B2axn1vQmq_TaJV092xkcptTGihDW4xxgO2XQw==&uniplatform=NZKPT&language=CHS
https://doi.org/10.1097/brs.0b013e31828435fb
https://doi.org/10.1016/j.ctcp.2021.101439
https://doi.org/10.3389/fneur.2022.904002
https://doi.org/10.1371/journal.pone.0170212

	肌肉锻炼防治慢性腰痛的研究进展
	摘  要
	关键词
	Research Progress on Muscle Exercise in the Prevention and Treatment of Chronic Low Back Pain
	Abstract
	Keywords
	1. 引言
	2. 慢性腰痛的病因
	3. 肌肉锻炼的机理
	3.1. 增强核心肌群肌力
	3.2. 恢复腰椎稳定
	3.3. 调整脊柱曲度
	3.4. 改善椎间盘营养
	3.5. 促进血液循环
	3.6. 缓解肌肉痉挛
	3.7. 改善本体感觉
	3.8. 推进内源性阿片类药物释放

	4. 核心肌群的解剖特点及生物力学特征
	4.1. 竖脊肌
	4.2. 多裂肌
	4.3. 膈肌
	4.4. 骨盆底肌
	4.5. 腹横肌
	4.6. 腹内、外斜肌
	4.7. 腹直肌

	5. 核心肌群锻炼的主要方式及应用
	5.1. 呼吸锻炼(前方肌)
	5.2. 腰背肌(后方肌)锻炼
	5.2.1. 小飞燕
	5.2.2. 拱(臀)桥训练
	5.2.3. 后抬腿运动

	5.3. 腰背肌、腹肌同时锻炼
	5.3.1. 蹬足运动
	5.3.2. 直腿抬高运动

	5.4. 针对肌肉的锻炼
	5.4.1. 多裂肌锻炼
	5.4.2. 腹横肌锻炼
	5.4.3. 腹直肌锻炼
	5.4.4. 膈肌锻炼
	5.4.5. 骨盆底肌

	5.5. 器械锻炼
	5.5.1. 抗力球
	5.5.2. 悬吊训练

	5.6. 身心锻炼

	6. 总结
	基金项目
	参考文献

