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Effects of Abdominal Breathing Training Combined with Lumbar Core
Muscle Strength Training on Lumbar Function, Lung Function and Lumbar

Posture Control Ability in Patients with Lumbar Disc Herniation*
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ABSTRACT Objective: To observe the effects of combined intervention of lumbar core muscle strength training and abdominal
breathing training on lung function, lumbar function and lumbar posture control ability of patients with lumbar disc herniation (LDH).
Methods: LDH 98 patients who were treated in the First Affiliated Hospital of Hunan University of Traditional Chinese Medicine from
October 2020 to October 2022 were selected. Patients were divided into control group (waist core muscle strength training, n=49) and
study group (abdominal breathing training on the basis of the control group, n=49) according to the random number table method. The
changes of visual analogue scale (VAS), World Health Organization Quality of Life-BREF (WHOQOL-BREF) score, lumbar function,
lung function and lumbar posture control ability were compared between two groups. Results: The VAS score in study group was lower
than that in control group 3 months after intervention (P<0.05). The Japanese Orthopaedic Association (JOA) score in study group was
higher than that in control group 3 months after intervention. The Oswestry disability index (ODI) score was lower than that in control
group (P<0.05). 3 months after intervention, the maximum ventilation volume (MVV), forced vital capacity (FVC) and maximum expira-
tory rate in the first second (FEV)) in study group were higher than those in control group (P<0.05). 3 months after intervention, the root
mean square (RMS) of left and right multifidus electromyography and RMS of left and right transverse abdominal muscles in study group
were higher than those in control group. The transfer distance of pressure center was less than that in control group (P<0.05). The scores
of physiological, psychological, social and environmental dimensions in study group were higher than those in control group 3 months
after intervention (P<0.05). Conclusion: Abdominal breathing training combine with lumbar core muscle strength training for LDH patients
can effectively improve the lumbar function, lung function and lumbar posture control ability of patients.
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Table 1 Comparison of VAS scores between two groups( score, xt s )

Before intervention 3 months after intervention

Groups

Control group(n=49) 5.72+ 0.76 2.64+ 0.45%

Study group(n=49) 5.68+ 0.71 1.78%+ 0.36*

t 0.269 10.446
P 0.788 0.000
Note: Compare with before intervention within the group, *P<0.05.
% 2 #£H WHOQOL-BREF iE4¥JLL( 5,2t )
Table 2 Comparison of WHOQOL-BREF scores between two groups( score, x+ s )
Physiology Psychology Society Environment
Groups Before 3 months after Before 3 months after Before 3 months after Before 3 months after
intervention intervention intervention intervention intervention intervention intervention intervention
Control group
(1=49) 6497+ 721  74.06% 6.37* 64.68% 6.16  78.43+ 5.51*¥ 68.31% 629 76.89+ 7.22%¥  68.17% 6.18  74.52+ 4.32%
n=
Study group
(1=49) 63.89% 6.96  85.92+ 5.25% 6391 7.79 87.76x 547*  68.76+ 535 86.41% 6.31*¥  67.25+ 726  83.08+ 5.21*
n=
t 0.754 -10.057 0.543 -8.412 -0.381 -6.955 0.675 -8.853
P 0.452 0.000 0.589 0.000 0.704 0.000 0.501 0.000
Note: Compare with before intervention within the group, *P<0.05.
3 FAEHINBEITL( S, 5)
Table 3 Comparison of lumbar function between two groups( score, xt s )
ODI

JOA

3 months after intervention

Groups
Before intervention 3 months after intervention Before intervention
Control group(n=49) 17.38+ 2.07 22,19+ 3.18* 32.87+ 5.15 23.83+ 4.92*
Study group(n=49) 17.21% 3.16 26.22+ 2.24* 33.15+ 4.21 17.12+ 3.67*
t 0.315 -7.252 -0.295 7.652
P 0.753 0.000 0.769 0.000

Note: Compare with before intervention within the group, *P<0.05.
P T 3 A J5 MVV . FVC FEV, J1 5, HBFE 4 i T4

2.4 FHLARNThEEFE AR EE
ZH(P<0.05), BAR L2 4,

BT T MVV FVC FEV, 41 % H JE 2 5 (P>0.05),
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Table 4 Comparison of lung function indexes between two groups(xt s)
FVC(L)

3 months after

FEV,(L)

MVV(L/min)
3 months after

3 months after

Groups
Before intervention ) ) Before intervention ) ) Before intervention ) .
intervention intervention intervention
Control group(n=49) 37.76% 5.39 43.54+ 431* 1.53+ 0.38 1.88% 0.36* 1.69+ 0.45 2.03+ 0.47*
Study group(n=49) 38.08+ 4.84 49.83+ 5.27* 1.57+ 0.36 2.16% 0.32* 1.74% 0.59 245+ 0.58*
t -0.309 -6.467 -0.535 -4.069 -0.472 -3.938
P 0.758 0.000 0.594 0.000 0.638 0.000

Note: Compare with before intervention within the group, *P<0.05.
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Table 5 Comparison of waist posture control ability between two groups(xt s )

Left transverse

Right transverse

Left polycleft muscle Pressure center transfer ~ Right polycleft muscle
abdominal muscle RMS . abdominal muscle RMS
RMS(pv) distance(mm ) RMS(pv)
(pv) (pv)
Groups 3 months 3 months 3 months 3 months 3 months
Before Before Before Before Before
after after after after after
interven- . interven- . interven- . interven- . interven- .
) interven- ) interven- ) interven- interven- interven-
tion . tion . tion . tion . tion .
tion tion tion tion tion
Control 58.42+ 84.24+ 67.29+ 92.40+ 39.88+ 27.26% 55.28% 79.62% 65.38% 91.64+
group(n=49) 6.49 8.97* 8.16 10.73* 5.49 4.06* 6.17 7.34 9.24 9.37
Study group ~ 58.05% 109.75% 68.32+ 117.15+ 39.21% 21.84% 55.42+ 105.42+ 66.02+ 114.26%
(n=49) 6.19 11.25% 7.25 12.65* 6.08 3.27* 5.38 10.37 8.42 11.30
t 0.289 -12.411 -0.661 -10.444 0.573 7.278 -0.120 -14.215 -0.358 -10.786
P 0.773 0.000 0.502 0.000 0.568 0.000 0.950 0.000 0.721 0.000

Note: Compare with before intervention within the group, *P<0.05.

3 3t

LDH ) % H: % SR 1 P2 51 2 D 2 5500, W 25 47 A 4
HET ST RS , B A /K S/, e T e T 4 , (i 7 o
PEFHIS , 7652 040176 FR I 5 M ] 45305 55 Ak 5 Hh L 2
Hy L RS, 7 ER 3 RO PERE RRA SR 5 [ P 3 25 e
TF] S 20 L 22 43 0 S ek PR I R JR S, i U 2R S, A
M5 PR , LG U Mk TR A 3 R 2 B L
PRI 3 R WP HLIAR A I s e, AR PR 1A
J7 LDH (% F 2 —, (034 B AR IS 7e M s R
07— gt SIS A R T A IR I RTINS A%
JUL PR S R 5 T A7 A DG T 283 (A%
JULP R 2 A AR e MBI, TN PR LDH R ARG &
SRR B0 R0 WU I 2R B0 7 T
T b T ORHR 2 T RS A JULPA , (G I 6 DR, R A
LWLk £ 35 T R s e R — e, HNZRAK, &
B H ARE T R, 1R U1 24 Sl — o 0 p )1 5y
e, R & BT T LDH AR5 e A T J A e e 728009,

ASYCHIF S 25 5 57 W T 1 R0 25 M s 42 UL 1 4
FIT LDH (B3, 15 8080 , e R 3 IO R 15 1
FULA R 112 B R L LRI 5 /N I Mt LI 45
RS N 5 S T 0 L3 U 1 2 B 5, kel
s RS T 0 A S50, T AR B () oA
JE3E 545007 , o A A4 4 A T 0 1) TE 3 86 R T
/> LDH FBR AP0, 45 45 20 115 T 308 2o 5 e
e, HORA 2 LA, RN I, D B G , M i
W ERE DR , DI I T BT 7 A DM RIS, A UK 5T 6
KB, MR | R0 S A% 0 UL I 25 T LDH g3, 7T
A ER R TR 330 B2 R S R P )1 ] 4
FH RS TR AR 52 b 22 1 24 5 1k L IR BB 1 LDH
FEEITIGE | (T E T 0 , T A RSB A
TR THIHERIRE , &6V 4 B S LA VR, e A B T i
HRERIBEDY, DUFERRTST & BIPY, LDH g4 3 s 30 il i
J12 TR E RO LA B2 B 8008 18 3% 22 5 1k

RO RS T F 2OR A1 . 22000 RMS JEREIL RMS | JE )
HHL R IR 35 2 S W I B e S I BE D 1) UL AR e, Herh 22
ZUILRMS | JE AL RMS AT A RPN B H LSO, HAE T
RS TR WU AR SE 155 4k o T T b R IR 8 FOR I IR 2
RO IUREXT B AR EERIRE ST, 4 B KR T 70 A A ST L
RO R B OB S ARRPTTEEPREY], B
I I R0 13 P Ao OL T DN T AT R LDH S8 A 48
FAEWIRE ST o X AT REJE PRI TPt i e s UL P L ORI 242
I XATRE T, JOL PR ZH 2L b 2 55 X ol 28 JUL 1R ) S TG R
AEST, S ML P 2 18] 64 R A DRI P AP B R BE T, DT
SR AR RE 11520, e WSS P ZE JR 7 AR A 006 i, 25
RN, 2 R RN ZRIK A I AL O LT U 2 B
LDH 2 HA 3% Bt BB T, X 2 S IA T Hn] S
VR SR BRI AR, S R T B, Dl i X 2 H 2
TE R RAT G, DATITAT ) 48 e He A 36 B i P

i Lprid, MR IR MR A O L IR T
LDH (4, i A7 8500 58 i IEHE D RE | Il BE , i m] 412 71 7
PRSI RE S .

% % 3T i ( References )

[1] Zhang AS, Xu A, Ansari K, et al. Lumbar Disc Herniation: Diagnosis

and Management[J]. Am J Med, 2023, 136(7): 645-651.
[2] Basic Research and Transformation Society, Professional Committee

of Spine and Spinal Cord, Chinese Association of Rehabilitation

Medicine. [Guideline for diagnosis, treatment and rehabilitation of

lumbar disc herniation] [J]. Zhonghua Wai Ke Za Zhi, 2022, 60(5):
401-408.

[3] Chen BL, Guo JB, Zhang HW, et al. Surgical versus non-operative
treatment for lumbar disc herniation: a systematic review and
meta-analysis[J]. Clin Rehabil, 2018, 32(2): 146-160.

(4] B, HE. RIS WA I SR & 52 g KB & ok
WY al]. PR E S S R E, 2018, 40(10): 774-776.

(5] 1542, 275 %, T, 5. S MBIRE LK F B 495 77 JRAE 18]
5 s R AR AL, 16 R E B 4 &, 2021, 49(6): 715-717.

[6] P4 EF2FAESRBEIALM, P EEFLTALS LT
AL 4. AR B R T A ) A AR &, 2020,



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.1 JAN.2024

- 105 -

(8): 477-487.

[7] Faiz KW. VAS--visual analog scale[J]. Tidsskr Nor Laegeforen, 2014,
134(3): 323.

[8] Kumar V, Malhotra V, Sinha V. Evaluation of Individual Quality of
Life (QOL) Among Patients with Tracheostomy Using WHO-QOL
BREF Questionnaire[J]. Indian J Otolaryngol Head Neck Surg, 2022,
74(Suppl 3): 5207-5216.

[9] Fujimori T, Okuda S, Iwasaki M, et al. Validity of the Japanese
Orthopaedic Association scoring system based on patient-reported
improvement after posterior lumbar interbody fusion [J]. Spine J,
2016, 16(6): 728-736.

[10] Fairbank JC, Pynsent PB. The Oswestry Disability Index [J]. Spine
(Phila Pa 1976), 2000, 25(22): 2940-2952.

[11] Kim YK, Kang D, Lee I, et al. Differences in the Incidence of
Symptomatic Cervical and Lumbar Disc Herniation According to
Age, Sex and National Health Insurance Eligibility: A Pilot Study on
the Disease's Association with Work [J]. Int J Environ Res Public
Health, 2018, 15(10): 2094.

[12] E 4k, FIwe k. BRAR IR S R b A OF R &M de R R 1 4 5
). P ERS L&, 2012, 12(15): 3892.

[13] Rogerson A, Aidlen J, Jenis LG. Persistent radiculopathy after
surgical treatment for lumbar disc herniation: causes and treatment
options[J]. Int Orthop, 2019, 43(4): 969-973.

[14] M EF, BE. BFBCIA NG R &R B RS &L
BeR A a9 al]. P MR S5 R A &, 2018, 40(10): 774-776.

[15] #R %, A s, FE =, & B3RS I D RS oF R I % 5
LDH %4 REHHES e FRFHHw[)]. TES, 2023,45

(3): 361-364.

[16] AT fik, AT B, & B 4. B3RS MUBEBA TR A 25 IR A 806 77
Ml % b e ZOR T[] F B P B 2hAH, 2023, 30(3): 500-502.

[17] 2, Fok, X HF, & A2 M4k B0 A B30 A% 8 WL A W 2R 2
A 18] FE 52 e % AR T A R I B R Fe e KM
a9 Fm (] AR A B F &, 2023, 23(6): 1126-1130.

(18] ##y, thtl, IR &, . PRI ARS LY B D T 45
FRT KR e J]. PEHRESF LRI & &, 2020, 42
(12): 1081-1084.

[19] 74, 402, B3 s, 4. WX F I %4 4% FRIE A ] 5 9 h o &
# &HEINPR 0 HORALE(T]. F Bl AR E 4, 2013, 41(12): 49-50.

[20] Z#t, B4, KE, §. G M X FRI AIKA A F 4R[BS
RS F) B B A B T S AR A R E 4 e [T].
AR AW EF 3R, 2023, 23(7): 1279-1282, 1373.

(21] kB, %, G, & AR AT B EEHHE5FH AR
D). ¥ B EE #ikL 55%, 2016, 22(6): 715-718.

[22] AAK . A LA D S5 BB v B IRl T 3 i 500 AR At
FERF G AE R [D]. 52 A 7 B 454116 AR, 2022, 22(12): 95-98, 102.

[23] Kanno H, Aizawa T, Hahimoto K, et al. Minimally invasive
discectomy for lumbar disc herniation: current concepts, surgical
techniques, and outcomes[J]. Int Orthop, 2019, 43(4): 917-922.

[24] Blamoutier A. Nerve root compression by lumbar disc herniation: A
french discovery? [J]. Orthop Traumatol Surg Res, 2019, 105 (2):
335-338.

[25] A+ E#, Als, ME, F RHR I ARRBES £ 125 T A AR )
AR B EEF G TRICR]. FE47 2 4 &, 2022, 28(13): 25-28.

(E#%%E 86 TT)

[23] Sankardas PA, Lavu V, Lakakula BVKS, et al. Differential
expression of periostin, sclerostin, receptor activator of nuclear
factor-kB, and receptor activator of nuclear factor-«B ligand genes in
severe chronic periodontitis [J]. J Investig Clin Dent, 2019, 10(1):
e12369.

[24] Kenkre JS, Bassett J. The bone remodelling cycle [J]. Ann Clin
Biochem, 2018, 55(3): 308-327.

[25] Chatzopoulos GS, Costalonga M, Mansky KC, et al. WNT-5a and
SOST Levels in Gingival Crevicular Fluid Depend on the
Inflammatory and Osteoclastogenic Activities of Periodontal Tissues

[J]. Medicina (Kaunas), 2021, 57(8): 788.

[26] Kim H, Choi YJ, Lee YS, et al. SLIT3 regulates endochondral
ossification by B-catenin suppression in chondrocytes [J]. Biochem
Biophys Res Commun, 2018, 506(4): 847-853.

[27] Niimi T. Roles of Slit Ligands and Their Roundabout (Robo) Family
of Receptors in Bone Remodeling [J]. Adv Exp Med Biol, 2021, 21:
143-154.

[28] Zhong W, Peng Y, Yue E, et al. Gingival crevicular fluid levels of
SLIT3 are increased in periodontal disease [J]. Oral Dis, 2020, 26(1):
182-192.

[29] Park SJ, Lee JY, Lee SH, et al. SLIT2 inhibits osteoclastogenesis and
bone resorption by suppression of Cdc42 activity [J]. Biochem
Biophys Res Commun, 2019, 514(3): 868-874.



