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HZE

R ZET HRAEE LA REIERR
M ERARBE D D ATEH - BT R B RE
By 7T 3% AU AT Ba B S A% S DLER PR E KR R4
Kibe AL T EAKEETRTREE AR A K
g 7 & AR %X ° 1R #& Joanna Briggs Institute & #
MRS R FEE AR KRG~ F
# o b % #¢ ~ CINAHL ~ Cochrane Library ~
Embase ~ PubMed ~ ProQuest &4t & 2025 5F 4 A ¥4
AR SEAT H A - "FREEH X MeSH Term $2
Bl 3% 3 » 3R A7 AR 8 - TR MM dE ] X BR FE T
WERILTT > BN 14 B AR IE R X5 SRR 0 A
JBI 2023 4F [ # 42 4] X Bk & Az A 303 LR H >
VA Review Manager 5.4 R 38 ATH A 9T o "FR
EHLF A RAEBLZEKAMALEZ (SMD=
-1.07 » p=0.001) ~ P & %k AL E (SMD=-0.63 >
p=0.0005) : KRB 57 B8 T oFORIEJ) 35 4R T 28
R ETIR 0 AR T PR NI AR T B 3 P E TR
MRFE c RABHET B IRATR > ¥BERSHY
EARM ~ FATHE S AR DI EIE MR £ B 0 B
NG R FRIEFIEIZ M S RBEFSER
R B R B Ho il 4538 0 BB MERRIE KRR
R @ A o BFERE A A 20265 22 (2)

20-32)

REHEEE : I1SMIESREM AR ~ [TIRES) ~ KE
SBE N fRE DT

BEES : 305

BEHRIL - RN T TR ANEIBES 2 57

E-mail : cckuo@mail.cgust.edu.tw
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Tt I R 524 R &P (Chronic Nonspecific Low
Back Pain, CNLBP) %58 12 BhE £88 5 > Minvig
B (1] 0 FEARFF 4G 28 = (8 5 8l 78 %8 4= H fwHH
WER A [2] <t SR AR SHA S 2Bk A 4 6.19 (&
Nz M NEmAT & - HrheizE 909 e tEIRRT &
MENER  EEBCRENEZERERE (3] - 12T
JFE IR 2B 4 [ B P N T BB B DO RE R EE - s B4R
PRIERE ~ T0F ~ VG R ACRETT 3] /AR EEER
2 ~ FlT ~ PIEUER - SRAUEH KOEE GRS
f55 IR B E Rt R i 5 - JAR MBI IR R
TEAEH) ~ SPETEE) - R EE) - R LSS N
BT — (4] -

e tEIERF EME T ERAVRREZE T HERE - SR
FAERBEERE - ZBERE FAZLGHLEEDIRE L %
% g [5] - A0 ALEE (Core Muscles) fyEEH
e R AR R IR E LIRS - EIEAEARAE
FORAAN. ~ REEBAILEY CHEEHL ~ BERSEHL ~ FIERIAL) -
HEET EORILEY (A AEEEAL ~ REAMEZS 2UHL - DTN -
BEREHL ) ~ FREALEEE [6,7] - 2O HLEERIHL D
T HERSGRE MRS - D8RR 58T
I/ [8] > L HLEE R AR A - BORIAL - REEAL - A8
AL ~ RERILIN By 5l 1 -0 2 PR AILEE [9] - &0
W ALEE G H R R IR A = BILIT TR 2 A S B
DIRE » SERFERE N R - HIFSATEREEM: - BT
95 [8,10,11] »
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I k7 726 ey ] 275 2t 5 A LR LR SO D HILEE 2
HILJT BN T ~ 4EFFRE N EE - {RAEFHERRE M - X
EZLBRNRKBRONEBHERT] - BREE s
JA [2,7,9,12] » D Pl EE et - feT S EhEL
HEENIHAE - B AE [6,13] o FEMEIEE) IR 0] 25 F)
2R gEEr LAY JEAL o B R A 1 4K 2 40 BT
HY IR RE ~ B2 = A2 RRME 1T 5030/ (2,13] @ I
W bih el IR RI R HEAIL RS » SR & SIS
45 (25099 EL [13] » W HILE)I4K (Inspiratory Muscle
Training, IMT) PP ifish ~ — - Fofl dibE B T
HIEIRFSREs 558 [ YR SRR 7 BHE 5FE 2k
Tip B 22 7 TR AT RE T8N 4R > ARSI
HIL T8 7 (14] - 58 A% OB sE B e iR e 1 -
2 TR [15,16] - s A ) SR8 S Ry T SR bE
£/ 50% [17] »

A TR RS M ERT SR T B R AR AR
BT SRR 16,13,18] H - &R A ST HTHY SCRR 28 #0UR S
BRSO 0 Ay B ER 2-3 {E R A P SR o 19
SEMRTHN 20224 6~9~ 11 H » 6= 2023 4
1% BV AT BRI 22 RN 5 R = A [R] P 2 B 7 =AY 2R
JGREE AT LS 5 (EAI A A EIHEEESR (Visual
Analogue Scale, VAS) ~ Oswestry 28555 ( Oswestry
Disability Index, ODI) Bi—JI= T H AV B EE
G EREL » REEAN AR FEIZ RV ANTIT - ATREE
AT E IR IRAE » G SRBEIpP S s R o H
BTN ARWIT B A A SRS SRR BB B AR 5 0
B TOGERE ST AT EEEEAS [R] Nk 2 B 5 28 2 S - %
BITENE @ feEERIEM RS - DLuEMIER R
HETEREESS -

M7 A
— ~ AFEHE - XS RAREEER

AW 5T 1% < 7 Joanna Briggs Institute (JBI)
B M Y 40 M SRR [B] BE (Systematic Reviews
of Effectiveness) ¥z 25 fi5 51 [19] > 7* 2025 4 4
AEReMHEEEa BTG XCRI R H EE
- & @ -~ CINAHL (Cumulative Index to
Nursing and Allied Health) -~ Cochrane Library ~
Embase ~ PubMed ~ ProQuest 3£ = {[f o % = & )
[ - ## A " FEE (“low back pain” OR “low back
ache” OR “lumbago” )  Bi ' BRUZ#EE) (breathing

OR respiratory OR “inspiratory muscle” OR “expiratory
muscle”OR diaphragm ) | ¢ MeSH (Medical Subject
Headings) B[EFE5E 2 2 BH## T - 2#H AR
B[R4t R IAE - HIERT 234 RoURL -

AR FEEPEE SR Z AR R 0 (— ) &
#¥ (Population) R 1gMEIEFRF 2 THR ( TE
JRAEAR B0 R 3 E H - FERE R ID - B R
8 . FMETR TERMAE) MXE: (Z) HAHE
fi. (Intervention) RyPEUiEE) > SR / MERANLE
Tl SR ~ Rz 08 E Wk E)IT SR (R AR B AL 4R
HE A IP ~ R BREF O OB e EE) ) MR G
WP (A% 0o iE e PR LA SR & OF ik BH ) =535
&) 5 (=) ¥fI84H (Comparison) Fy# #VEHE) -
T RE (SR - R B A SRR T 55l
o (M) BFZEEsE (Outcome) REREIZEE (&
et gk - fEMEERSE) -~ KEEE (&
B RREFEH ~ Oswestry JKREFE#L ~ Roland Morris
KEEEFRE) © () WFEEsEt (Study) FPEtdz
HIstES (Randomized Controlled Trial, RCT) - HES:
BRI R EE ~ GOFEMATIRERE (QYBEDERERTE
TTHERR IS THR T ~ 48 R BRI ~ 1358 ~ Bl ~
HEE R ARE )~ MPEHIGH (RIRrPREIeRaE )
FEFEMEE ST - EaRim R eEtEHEHF SO - 65531
H 10 BB & AR - 1 EF TR 4 R AHERBISC
Bk - GEILEVEE 14 ROURR - s RAH SR == B AR 3R R
FEANE— -
— ~ Xk EFE

ARz EwEE S (S#EBEZ ) DLTBI 2023
Y B e ) 5l Bl 2 BT AKX R (201 0 0 B SR LR RE
14 % RCTHY SR8 - M BEE#HH R —5
Jir He[E] 5 DLRUS 2R3k - 825 100 Ry o e s
= UuFEEE (B 20 AR - DIEE
e &% 5L Rh e & o {8 A SPSS 22.0 iR & 5T E A4S HK
#= (IBM Corp. Released 2013. IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp.) &
A& E B> Kappa {1 - JBI (2023) RCT
PEfz F I 148 - BB 1~ 2 O A SRk 2
% 2= (Selection Bias) > 25 4 ~ 5 #H f@ 1 1
T VR 2 (Performance Bias) - 25 6 FE i 15 A& 0
R 72 (Detection Bias) - 25 9 8t I8 #E 14 {m
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BN EEEERISOR ] [ R
SR AR
' n=15) STEIEI (n=52)
- Cochrane Library (n=133 ) -
2 | | - Embase (n=19) SRR ST -
Al - ProQuest (n=16) HERREE ISR (n=49 )
- PubMed (n=14) v
- LAY =3 % (n=0) B BTHERR SRR ¢
. RS FEEEE (n=37) PRSI (n=24)
152 SPTIERE TR (n=185) || HERSOER (n=155) ‘
. v 2B (n=28)
2 | | 2sumEscEt (n=30) > ER (n=0) T
v prree HERRSTER (n=24 )
4 5 (n=30 R - EEPICO RFF (n=24)
SRR (n=30) 7l aptEEE (n12)
. JEBEMHTIRERER (n=4)
SR B AL n=4 )
| | MAESE (n=14) < %mw;\%%x (n=4)

MAFREHE (n=14)

Bl — PRISMAX fEf 1€ = ER B 22 A2 [

7= (Attrition Bias) -+ HeER R fOHIH AR (Other
Bias) JE\fg > B EARNE - sFEESGSE R AR T &, M
TR ERZEERE > TE - RNEE ) B s imae
bz - 55 " RNEER ) 5 [20] - 14/ RCT BYRFEE Y
FUFE & R AR — » BB FEHRLLIBI (2014) A
RIS E R T HFEE » RCT HFFE R ]y level
1.c[21] ©
= - ERZEINEKES ST

EN St == M el A AR VA S = B I oMYA Sl | S
H 14 i se iy R 46 Bk - &0 R — KRB IERENE -
FFLL Review Manager 5.4 iR&4tsT#kAS (The Cochrane
Collaboration, Copenhagen, Denmark ) #E1T 14 FEH5E
BRI & & o i o ARbRIE] 528 448 2 A Cochrane
Q K PAE#EIT M E » & Cochrane Q HY p {H =<0.1 >
I By 30-60 %6 (X & GFHY 25 SO E B rp =2 E M -
50-90 %6 X 2= 15 F B 1 -~ 75-100 96 X 2= Al = 228

=22

T [19,22] - A AHZRA AT Z Z a0 E 50 ~ T
BREENE ~ AREANE - I AR T RN -

S8R ~ SR~ RIS — » B ETTEETEA
HEEM: > N ERERSUERE TN (Random Effects

Model) 73tfr » DU SRRt EREEIRY S 52 [22] -
S PR3 #T (Sensitivity Analysis) S RGERESY
#r (Subgroup Analysis) DL =SB HIRE - F €
S A [F] NPk A E) T R IR SUE - B =4 AR IE
REmPIR BRI IE 2 M B T H A — » R ERAEAE
{B3FEg7E (Standardized Mean Difference, SMD ) 5+&
EOFRERE - #Et 77454 Der-Simonian-Laird /A2
PEt SR [19,22] -

ABHTE FE BRI R IR AR [ S R RERE R
A B Ry A ST BRI 2 ARTRAY S
8 - FERCHE N2 - BETE AT
72 (Mean Difference, MD » BI& M FTH e ) B2
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F— Bl ER SR REE T ERTENAXXERE
E—{EE / R/ HiTEERE

1 2 3 4 5 6 7 8 9 10 11 12 13 HBESE
1. Ahmadnezhad et al., 2020 [9)/ RCT Yes UC Yes No No Yes Yes Yes No Yes Yes Yes Yes Levell.c
2. Atilgan & Tuncer, 2021 [24])/ RCT Yes UC Yes No No No Yes Yes No Yes Yes Yes Yes Levell.c
3. Ferraro et al., 2019 [17)/ RCT Yes Yes Yes Yes Yes UC Yes Yes No VYes Yes Yes Yes Levell.c
4. Finta et al., 2018 [5]/ RCT Yes UC Yes No No UC Yes Yes Yes Yes Yes Yes Yes Levell.c
5. Gholami Borujeni et al., 2019 [12)/ RCT UC UC Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Level lc
6. Janssens et al., 2015 [15)/ RCT UC UC Yes Yes No UC Yes Yes No Yes Yes Yes Yes Levellc
7. Kang et al., 2016 [25])/ RCT UC UC Yes No No UC Yes Yes Yes Yes Yes Yes Yes Levell.c
8. Li et al., 2025 [2)/ RCT Yes UC Yes UC No UC Yes Yes Yes Yes Yes Yes Yes Levell.c
9. Masroor et al., 2023 [7)/ RCT Yes Yes Yes Yes No No Yes Yes No Yes Yes Yes Yes Levell.c
10. Mikkonen et al., 2024 [26])/ RCT Yes Yes Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Levell.c
11. Oh et al., 2020 [10)/ RCT Yes UC Yes Yes No UC Yes Yes No Yes Yes Yes Yes Levell.c
12. Park et al., 2019 [27)/ RCT Yes UC Yes No No UC Yes Yes No Yes Yes Yes Yes Levell.c
13. Park et al., 2022 [28)/ RCT Yes UC Yes Yes No UC Yes Yes No Yes Yes Yes Yes Level].c
14. Vicente-Campos et al., 2021 [11)/RCT UC UC Yes No No Yes Yes Yes Yes Yes Yes Yes Yes Levell.c

JBl=Joanna Briggs Institute o FEH 12
HABMHML ? 4.=:3EF 51 (Participants Blind) ? 5.7

1B AR HE D ? 2.FBEDIKFAz (Allocation Concealment) 7 3./48
MAEEIL (Intervener Blind) ? 6.8 R {EES1t (Outcome Assessor

Blind) ? 7. Y NMAREMZINIEE—2 2 8B HTE - N8B ARERZB O EMEEN T 2 0. FERDIKENZ A ELDHALD

#7 (Intention to Treat Analysis) ? 10.4BBIA945 S8 8 5048 2 1

B 0 AT AT A B AR
FPREASREA ¢ Yes :

RCTEVRZ ?
~ UC (Unclear) :

=i

Z-~No: & N

EfEEEZE (Pooled Standard Deviation, Pooled SD -
BV [ OREAEZE 2+ 272 2) /2 1) DMRSFESH A
R & [22] - RS> » AR AT 17 3
Bk{% 14 75 > B3l (Funnel Plot) DL BB 1
PR BR O 2 Bt o AR AR HE R 22 e B - & 2827
2% (Fail Safe Number, NFS) /NAZE(E (Tolerance
Level, TL) - BIZRRE[REA Hhhiim 2= © stHE A
s NFS=19S (S % p<0.05 FIWFZER %) -N (N %
p>0.05 FHIEREL) » TL=5K (K Fritsededmeso
+10[23] -

+
A5

— - BRXEMmE - AERTHERS
AUFFEEN AT Y SRR IE 14 /% > ¥9 /% RCT »
NRREEEERIT Ry lc (R—) » IFEEHBD
— B A E Kappa {H 5 0.95 (p<0.0001) - BEIREE
EEEAEE S — 2k B BB R - 14 B
FeR Tl T ERAE IR T UREEEIZR 53 Al SR
N CFEE ~ PEELAF ~ &) ~ EEAIRE ~ 250 ) Keas

~ NA (Not Applicable)

NERANBEGERE ? 12BEMNRETONTTIE ? 135t REHE

. T

M CEFEA - RHE - hE - pEER - B - ST
S B IERF RSN TR ZE - 14 7 B R BN
430 A Z/INEARISE 5 S AR e & T RE T
Ballek ) 458 (28.57% ) ~ T RELCMBEIFIRISE
6 (42.86% ) ~ " HEIFIRGISR ;45 (28.57%)

HIRHA 8 RRITRO LR EES) (57.14%) -~ HER
Fo AT R B SR H H UGB 4 7/ (28.57% ) -

IR APE I Esall%k 2 /R (14.28% ) -

& FE NPk [BH 0 23 511 90 77 3 R (5 FH R SR LB 4R
25 > PH TR Ry e RIBGRIBERY 50-90% @ 2 K/ R >
F 30T /R MPEIRARAREERI 1S N /4y 0 TR B

FoHA 8 1 1 U E IR LGNSR TT ZE Ry 2-5 2K /i -
20-60 53 / K (& FAE R ARAEEIRGRE] ) > Ryl 4-12
B (8HEfEZ) - smeauk - A2~ B~ IEL - IFEAEE
NEZEEZME ~ B~ B E OB E =) - o

e /BRI (IR SR P DR ) -
12 S PRI SR Ky OF b It i fe A B - 2-3 2]/ A o
40-60 7r#% / 2K Ky 4-8 44 -
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KT TWHREENKRE T BRI L MADNTEZ L

F—1FE/FN/
WISREZR / T5ERRE

ZEE / ERY / FHIFER

NABRE

R RISTRAERLLER
(MD . c£SE)

1.Ahmadnezhad

etal.,, 2020[9)£*
B3/ RCT

2.Atilgan &
Tuncer, 202 1[24)/
+HHE/RCT

3.Ferraro et al.,
201901712 =g/
RCT

4.Finta etal.,
2018[51/= ZF F1)/
RCT

5.Gholami
Borujeni et al.,
201901217 BR1
RCT

6.Janssens et al.,
20 15[ 15}/ LRI BF
/| RCT

18-265% » EFEMEEMTE
BOEA - ESREREE
BE » KEVAS<E ° KX
2.08% -

|2 23 N/21.43£2.158%

C: 24 N122.33£1.415%

<405% - HIRERREFREE
HER  FEELEMTER
23ME R MAZFE.52% °

I': 23 A/32.08£7.158%

C: 20 A/37.7+5.805%

2FEREMETERLRE
A o mHE22.03% ©

I 23 N/75£65%

C: 23A/72+55%

ERFEMEETERE3MEAR -
MAEZFR0% -

I': 26.A/22.31£5.158%
C:21A/21.33+4.735%

18-20mFF B EMIEM T H IR
EHE - KEVAS>3/IXER
A o MAFEL08% ©

I= : 11 A/20.14+1.345%

Iz 13 A/22.34 = 1.675%

C=: 11A/21.56 £ 1.255%

Cx : 12 A/22.20+1.645%
FFEMERBHETNERBEF23
RIGE B N » ODI-2285210% -
MAKZE3.45% o

I 14 A132+95%

C: 14 A/33+T75%

| = SR BLEE D3)I%R - POWERbreathe KH 148,
AR ES » BN R AR SRIERI50-90% » 2
RIR » TSR 30TIR » WIRSEZET9 » TR/
B RHABHE ;R A B EEIAR -

C: BRESIMEABE SR - HHEIGA -

| B OB EE B+ FIAR - 3R - 60288
IR REI8A - (1) ROREEBREI52
RS HRES - bR OBEESE (25
e ~ IFRAZE ~ IR MR IS ARUR AR

EH)) - RRI0DEEMESR ; (2) R
BRI OSSR B B A AR TR 1T 15 bR R P O £

TR E s » SFREMHESRID - FE
2-3% - RIE R ©

C: BEMES AR (1) » ZHEI8AE -

I RSEMLEE 3R » /& 2% FIPOWERDreathe
Medic Plusiizsg i/131I#R 28 » BH 7% S A5 BR
#50% LAE » 22RIR » HRIRIRIOTIR » 5
A8 o

C: HMRALEE DA - [F /T2 5 N
REs - BB REARTREEN15% (HEALE
73) 0 PRIR - IBERREO0TR - RHEASHA -
|- EENEZ+HERULIIGR (RRALEEDI
) - (1) BaNEFHSTE/RE - B -
e b ZES) ~ e RN RICES) - 2%
I8 > 60288/ > 848 5 (2) HERALGIIARE
FAPOWERbreathe Medic Plusiizsg i3Il 4R e » [FE
DB ARTSREENIB0% » 22K/K » R 30T/
R WIRAEER ST - FEA8HE o
C:EaNEEIIMR  BaiL (1) » HH8E -
| : T4 MLRE 3%k » POWERbreathe KH 10545,
Fll#Res » BB M AKSRIEER50-90% -
2RIR > R3O R - WIRSAFEIG ™D - 7
REA - 88 ; BB ERERNTIREVEF S E
FRBNAR

C: EFERFRBEES SRR - RHAGAE -

| : E & AEE 3%k » POWERbreathe Medic
TR LA ARES - BAD AR AR SR ERI60% 5 2
RIR > TSR30TIR - WIRSEZ15T 9 » TR/
B REAGHE o

C: R smAREDFIAR (R smAsIlaER)
DR ARRENI0% (X)) - F
BREEZE AT - fHA8YA -

Kw (VAS » 5/

A8ws) :-0.53£0.09
(p<0.0001)
wJ5E (VAS » 5/
A8ws) :0.72%0.91
(p=0.4355)
%8 (O0DI» &/
A8ws) :0.6%1.53
(p=0.6969)
Zi5E (VAS » &/
AB8ws) :0.53%x0.53
(p=0.3227)

1.% % (VAS : &/
ABws) :-0.93+0.09
(p<0.0001)
2.% 8 (ADI s &/
ABws) :-0.81%1.41
(p=0.5648)

1.9 9% (NRS :» 5/

ABws) :-3.00%+0.67
(p=0.0001)
2.9<82 (ODI-2 » %/
ABws) :-3.00%3.24
(p=0.3630)
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T TWIREBNRE N R L AT R e (1)

i;;j;g;ﬁg StE / [ERY / e AABE ﬁzﬁf*%fii‘iﬁm
TKangetal,  31-ABFEEME  SEASRIHEIET | : ORSUIE) - 209K KK SKAE R K (0D - &/
2016[05VRaSE  ERER3MEA o FE0% - HH6HE - SRADBAESS » BEEIO0ME - JEMEE  Abws) : -1.90+ 1.03
RCT | 10 AJ2.5+535 EANNEAL  ERAEAEBARS . (p=0.0807)
C: 10A/40.1%5.35% 5 1 30,5 A 0mmH + B 4 M R P
R AR ENE - (RIS EFH25T0mmHg -
C: BRBEES - 305 HIK - 1R - 4
KU » R IO - 55 HHSEE » 205
BRI (SRS BARE -« 5
MiE « BABERE - RRE BRI - 48
KEE R RS IRIER « FEEERE
(F) » BASHEERME) -
gLietal, 18609 » FEASEMIBI TR | BRI AT 358 - 40 1.5 (VAS » 5
20052UHEI  23[EF - ARVASESH - FEE SR (ROYIMI0D LIRS Alows) : 317048
RCT 0% o ) o RHIIE - (1) (0B - BEEEE  (p=0.0001)
| BAJ23.83+2.487% EIBERITIR 20K X 34 : (2) BE 2.4 8 (0Dl £
l2: 6 A/25.14+1.355% SEREG » |ERES O - 2F5% > FRmEE  Al2ws) :-0.22+0.06
C: BA303347.61% SR AGBRA - FEAEIRETS  SRUEIRAA  (p=0.0008)

9.Masroor et al.,

2023[TVEDE/ 23{E B - &FENRS 2-75 - itk
RCT Z12% o

2 11A/25.3£345%
C: 11A256.614.25%

20-60%% * FFRERMIEBMETHER

X3 o (3) MMRARIRLE - MEAZOSR
BRI IR - RIS - BJERRO0E - AR
ARIFOBIRREMERFIE NP - 38— RIBREE
& WARRHATFE - M X34 -

lo s B OERENIAR - XA - 409388/K (59
B EER IO EROES) ) - 108/
X3 AHERE30) » mEI12E - (1)
F-AAREFROREINR - SRR
WHEFES - B - HEE - BHHARE
By (2) ZE5-8AMES DR (Swiss Ball) 3l
R BNEAE ~ A2 -~ [FRAZ - RAMBIN -
BRiEah ~ BT - BRRER) ; (3) %912
BARERABERMITER R OREIREE
EEER - RRATERE - aE(IRAEL - &
EHEE - SRR - HRED -

C: BRAIRAAEIRGE » 1238 -

| RO E BB+ IR IR R EE) - 3K/ -
REAE - (1) ROBEES) - 5£biEE
ERNWEERSES » 200 EROREED
(Z6REERENE - BEENFURMBHERF 105 -
10K/ » BERWHAERRIIRE3-4% - 348/ ) -
RESDEEEXNMWEBEEMES - (2)
BIRRET IR BE RN E ~ RAZE - Ho -
BAABRENELEDECERBETRER (5F
R G IE R AT - IR SR AU B R ENL
) o ORERIEWIR/AE - 28IEEES -
C: OBEES - A (1) - RH4E -

1.% % (NRS . 5/
Adws) :-1.77£0.52
(p=0.0028)
2.8 (0ODI > &/
Adws) :-6.43£5.23
(p=0.2330)
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T TWIREBNRE N R L AT R e (1)

iég / ;g:ﬁg it / ERY / PHERS

NTATE

BRI LR
(MD | £SE)

10.Mikkonen et
al., 2024[26]/%

18-685% - SERFEMEMTHRE
23{E B - &ENRSz44 » RMDQ

B3/ RCT KB5S © MAZFE15.39% o

I QA/B0.111.95%

C: 13A/53.5+9.75%
11.0hetal., 40-49BR 2014 - SERFRMEIEM T
2022[10)/rE58/RCT  EE=6{E R © MkZE4.35% °

I 22 A/46.14+2.595%

C: 22 AN/144.45+2.545%
12.Park et al., 18-6OmIEFEMETERE » BKFE
2019[27V/Rg88/  NRS234) o sk #6.52% o
RCT l: 20 A/30.9+4.538%

C: 23A/30.7£6.32m%
13.Park et al., 241k ERRMTER KB
2022[28)/maE&/  QVAS239) » ikE10.42% -
RCT l: 14 A/31.07 =6.825%

l2: 14 A/30.93£4.705%
C: 15, A/30.29+5.345%

| s & B AL B fE SR ED 1 2 Rl Bl ek + [R) 2 W i |
P ARA - 302 8BIR - REABE o (1) BbE
=HPI AR EHE ~ B~ RN EAYE
H (9REBIFRIE) ~ R (9BBFRIA) &
RIE-TEsEEN(F (STEBIFIEIR) - AK(EBIIEERE
8- 14IEENFIIAR 5 (2) B PRl AC
BREIF - BFHRIERTE - WREE
HEE AR » WRBEEARNAREH -
C: @EAaleryfERENFI=EHI I AR - R
(1) - 7HAsHA -

| R AU RE R R E B+ I AL D 3
o (1) MEEBARNEIEREBE R EbD
B ARRSES - BHERESFER20M/E
EEF (&sEN - ZEEN ~ BN - BARX
MIEBERIEEIF ) - 348/E - SHEKS60
M RO EERIFREEINEE) - 5004F/57 + 3
REE > 7H43E = (2) "FIRYLEE D IIAR B
7l P AE RS TE 2E B 18 712 Bio & {52 Expand-a-Lung
PO RE RS o

C: EMRIKNBREREES - [ A

(1) + BH4E -
|+ A S ) -+ TR L 13 3
RBE + A0SR B o (1) BN

EREES RO BHRRASEE) - BIHER
TEENMEMER 20T EBIE (S IIEAEIES ~ 28
&3~ BAR - BARMEBEAEREIFE) -
SIEBN(FAE - SMEAEEN(F - DRI - MR
BIDiE  RRODEMRRENES - (2) ¥
ARSI R A R AU R RS E E BB ARFL &
FiExpand-a-LungfPIfE D &R - FHORERBEE
0% PN 2 A2 5 2 BorgE 55< 144 »

C : M IRMETR = ED

- BEMES +RAE DR - (1) BE
MEBSRE - 55 - A1 - MEAEL - B
LB RBINENF - SXRIENE - HERF107/ED

fE » SHEBNMELR  FHEMKE208 » 609 88/8 -
3R - EISA 5 (2) WIRHLEE FIAR S

1% 7E 14 42 B 48 72 HH {55 FH Expand-a-Lung MY 1% (8 77
8/ RHBEENREMRE3-14D2E -

l: BEMES +TRNMEHNIR+ZEE
By o @At (1) + (2) EEBRER (3)
SW-VHI1ZEENEs » BIFERER30 - 85EXR
30Hz - AHi5YE -

C: BEMEE - A (1) E8) - HHHE -

1.% 5% (NRS » &4/
A8ws) :-1.00£0.75
(p=0.1897)
2.5<8 (RMDQ » 2/
A8ws) :-3.50%1.82
(p=0.0494 )

19%%% (Quadruple VAS »

DA 4ws) :0.09+0.13
(p=0.5061)
2.5<82 (ODI-K > 2/
Adws) :-2.73%1.41
(p=0.0592)

1.% % (NRS » 53/
Adws) :0.01%£0.37
(p=0.9789)
2.%82 (ODI-K > 53/
Adws) :-1.49+1.57
(p=0.3383)

1.%& %8 (Quadruple
VAS » 5/ Abws) : -
1.29£0.21 (p<0.0001)
2.5<82 (RMDQ » &3/
Abws) :-3.22+0.54
(p<0.0001)

- 26



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

FT TWIEBNEE N R L AT R e (48)

F—EH/ EX/ e - ~ Y SRIEIZAHRIELER
WEER / oeias ZE / ERE / FIOFHR AR (WD ,.+SE)

14 Vicente- FREEEMETERE26EA - |- (EBESESERETR - (1) KEE 1.%8% (NRS . 5/
Campos et al., ODIZkEE210% ° FEZKI% ° *BLEW%{% HER2P S HLER > R  A8ws) :-2.25+0.61
2021 [11)/PE3E I : 20 A/23.25+4.52%%  REARIER - BRENEEA O (2) & (p=0.0007)

ZFI RCT C: 20 A/23.90£7.36%% Hmﬁéﬂa’tﬂ&tﬁ 12TRAN SR - BISR - BIERDE  2.4<88 (RMDQ » 4/

o - BBEEm A B R ERIR - 3REK/[E - A8ws) :-1.40%0.62
BEMKERE NEE)/ G - ERIR/EEE(F - (p=0.0293)
FEBMER RS20 » 22008 > 30-404 8&/

R FeHABIA -

C: BRHEATEESR > RHIgHE -

RCT (Randomized Controlled Trial ) : BE#iGlstin o 1=/ A ( FRESFHH ) ; C=12Hl4E (HiRIBEA ) - NRS (Numeric
Rating Scale) : 8{FF&4k =3k ; VAS (Visual Analogue Scale) : #RBEBfEHLE3K ; QVAS (Quadruple Visual Analogue Scale)
MIE BB 23k - ADI (Athletes Disability Index) : ZE&)E%kpeig® ; ODI (Oswestry Disability Index) : Oswestrysk
Betg8) ; ODI-K (Oswestry Disability Index-Korean Version) : Oswestrysc8EF581-82 Rk ; RMDQ ( Roland Morris Disability
Questionnaire) : Roland MorrisseBE&E 3R ; Weeks (ws) o cERMEE : LIATRMD (Mean Difference » 57 ) =posttestmean—
pretestmean ; SE ( Standard Error) : f2XEiR7Z=E

DFOREEYEH ERBEEH Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.1.1 OFORBA REAESIER
Ahmadnezhad et al., 2020 -073 034 23 -02 029 24 B89% -1.65[-2.32,-0.98] I
Gholami Borujenietal 2019 -0.73 034 24 02 029 23 84% -2.89[-3.72,-2.05) -
Janssens etal, 2015 -3 1.5 14 0 2 14 83% -1.64 [2.52,-0.77] —_
Subtotal (95% CI) 61 61 25.6% -2.05[-2.84, -1.26] -

Heterogeneity: Tau®=0.33; Chi*=6.01, df= 2 (P=0.05); F= 67%
Test for overall effect: Z= 5.07 (P < 0.00001)

1.1.2 L AE I RENEE

Atilgan & Tuncer, 2021 -0.83 299 23 -155 299 20 9.0% 0.24 [-0.37,0.84] T
Lietal, 2025 -284 09 6 033 075 6 48% -353[-559,-1470 —

Masroor etal,, 2023 -46 118 11 -283 126 11 81% -1.39[-2.35,-0.44] -
Mikkonen et al., 2024 -25 1.8 9 -15 162 13 83% -0.57 [-1.44,0.30] - I
Vicente-Campos etal,, 2021 -22 173 20 005 211 20 8.9% -1.14[-1.82,-0.47) —_
Subtotal (95% Cl) 69 70 39.1% -1.00 [-1.89,-0.12] -

Heterogeneity: Tau*= 0.76; Chi*= 20.29, df= 4 (P = 0.0004); = 80%
Testfor overall effect: Z=2.22 (P=0.03)

113 WEIFIRINER

Fintaetal, 2018 -3.08 182 26 -361 179 21 91% 0.29[-0.29,0.87) T
Ohetal, 2020 -1.86 044 22 -195 045 22 91% 0.20[-0.39,0.79] T
Parketal, 2019 -3.25 119 20 -3.26 126 23 9.0% 0.01 [-0.59, 0.61] -1
Parketal, 2022 -1.79 042 14 -05 07 15 81% -2.15[-3.09,-1.21] -

Subtotal (95% Cl) 82 81 35.3% -0.34[1.21,0.53] -

Heterogeneity: Tau*= 0.67; Chi*= 21.12, df= 3 (P < 0.0001); F= 86%
Testfor overall effiect Z=0.77 (P = 0.44)

otal (95% CI) 1 12 100.0%  -1.07[-1.70,-0.4

Total (95% C 212 212 100.0 07 [1.70,-0.43] >

Heterogeneity: Tau®= 1.07; Chi*= 83.47, df = 11 (P < 0.00001); F= 88% ¥ 5 i 3 i
Testfor overall effect: Z=3.29 (P = 0.001) Favours [WEE?@E]EH] Favours [ﬁﬁﬂgﬁﬁﬁ]

Test for subgroup differences: Chi?=8.31, df=2(P=0.02); 1?=75.9%

8] — PPN BN IR B AR E]

=~ IFIRGEENRR R TT AR B Pt E Cochrane Q K9 p {H <0.00001 » I* & 88% °

PIRPCRS & T - WPIGEBIEL AR IGER RS BURNERS RE M BUE T IOREE T 0 R
PR REIEE (12 RCTs » 424 firzsd# > SMD= BRI FH 7 #5351 4R (SMD=-2.05 » 95% CI[-2.84,
-1.07 » 959% CI[-1.70, -0.43] > p=0.001 » [& — ) - &2 -1.26] » p<0.00001 ) ELAZ 0 A2 E MR FI 4R (SMD=

27 . Vol. 22 No.2 APR 2026
B_+TH BH _OTAX B



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

-1.00 > 959 CI[-1.89, -0.12] > p=0.03) WJRAZ[E(ERE  PPURGED)Z BB A BAET TR S5 TAT ©

FEAERE  WETFRFISRAIMMEEE R > TR 22—« feRE

BV EAE R P ST AR 67% ~ 80% ~ 86% » Ryl +-DUES RCT 2 5B PE 4Ry 1.c (B—) - 3¢
SR E N - SRR AT - R (e 4 5 (28.57%) AR ABEM I RT -
E (NFS=128>TL=70) #r~r]sefit b fm 2 m b - 11 505 (78.5796) A48 (L 2B IBE ST IRF
= ~ IEREENHRRAETT AR fir » B NFEHS By = BE R ME R 72 (Selection Bias)

BB G - ITPEEBIL RIS e - 7 B SR (5096 = Ak dm o T A i i
P HAEFZAE (11 RCTs > 353 ik > SMD= {5+ 13 e (92.86%) /M ABIREAL - B
-0.63 > 959 CI[-0.99, -0.28] > p=0.0005 * =) ~ £ g ersh (7R (Performance Bias) ° 10 BT
PIERRIE Cochrane QY p (AL 0005 ° I* 25609 » g2 (71.4306) 2 4 HaP i B s o SEART L >
BEUR P RITHE » e — BT IRBENT » S5RB nummm eI R (Detection Bias) AU - 10
AR E PRI (SMD=-0.83 > 95% CI[-1.26, = (714304 ) FHZCIEHEATILREEE (A3 H » BT
= ’ D= 2 = &b £ s [Nz
0391 p=00002) BAHEZNRAMRIL > WRIBTT  perimermimse (Aurition Bias) BB - SFIAE
28801 ok S A VPR SRR BB REME (00 0r b 4 09 + (i 1 55209 « 55

FEGER T IAR 09 ~ 159 ~ 8296 » SyMRSME  ppnysm poomian + B ARG s

BB - SO B B ST - % R \ \
PRI - SURPRAB AT - BRI g - 10 mwtses e 2 BT R 2
TE (NFS=49<TL=65) BruIAEA thiflfm == mbs -

SRS I BT B IR SRR 22 (Reporting
29 & Bias) © 14 EHFZE (10096) = HaAs 5 Mhe e 8
RFFE4EEE 14 58 RCT BZS0  DUFRLIZEAVE RN - 5288 AOBTRMR B TE -« 431774 B

DFOR3EENEH EHAeIEH Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
2.1.1 FORBA BREIER
Ferraro etal., 2019 -0.2 541 23 -08 496 23 11.3% 0.11 [-0.46, 0.69) -
Gholami Borujeni etal. 2019 -1.25 378 24 -044 5865 23 11.3% -0.17 [[0.74,0.41] /T
Janssens etal, 2015 -6 951 14 -3 752 14 9.4% -0.34 [-1.08, 0.41] S
Subtotal (95% ClI) 61 60 32.1% -0.10 [-0.46, 0.26] <&

Heterogeneity: Tau®= 0.00; Chi*= 097, df=2 {P=062); F=0%
Testfor overall effect: Z= 0.54 (P = 0.59)

2.1.2 3 0AFR I RENER

Kangetal., 2016 -39 233 10 -2 2260 10 7.8% -0.79[1.71,013] D
Lietal, 2025 -0.25 0.08 6 -003 008 6 35% -2.54 [[4.22,-0.86]

Masroor etal., 2023 -21.23 1219 11 -148 1233 11 84% -0.50 [-1.36, 0.35) A
Mikkonen etal., 2024 -5.4 485 9 -19 302 13 80% -0.87 [-1.77,0.02] -
Vicente-Campos etal., 2021 1.3 194 20 01 197 20 106% -0.70[-1.34,-0.06] DS
Subtotal (95% CI) 56 60 38.3% -0.83 [-1.26, -0.39] <>

Heterogeneity: Tau*= 0.04; Chi*=4.70, df= 4 (P=0.32); F=15%
Testfor overall effect Z= 3.75 (P = 0.0002)

2.1.3 A IFRENER

Oh etal, 2020 787 801 22 -514 43 22 110%  -0.57[1.18,003 -
Parketal, 2019 -645 582 20 -496 423 23 11.0%  -0.29[0.89,031] T

Park etal, 2022 4129 1.4 14 -807 153 15 76%  -213(3.07,-1.19)

Subtotal (95% CI) 56 60 29.6%  -0.93[-1.87,001] ~

Heterogeneity: Tau®= 0.56; Chi*= 10.87, df = 2 (P = 0.004); = 82%

Testfor overall effect: Z=1.94 (P = 0.05)

Total (95% CI) 173 180 100.0%  -0.63[-0.99,-0.28] <&

Heterogeneity: Tau®= 0.21; Chi*= 25.03, df= 10 (P = 0.005); F= 60% o g i 5 H
Test for overall effect: Z= 3.47 (P = 0.0005) Favours M@ﬁﬁ]ﬁﬁ] Favours [’iiﬁﬁlﬁ%ﬁﬁﬁ]

Test for subgroup differences: Chi?=7.61, df=2(P=0.02); 1>=73.7%

B = WP E BN R BE AR FRINIE]

- 28



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

WM o RN AR AR 2 R o
= ~ IENRE SN AR REAFUBR S AT

(—) IR RS E T4 R
T I i A By B 3 B (R R R A2 2 (12 RCTs » 424
fir & =t # > SMD=-1.07 > 95 9% CI[-1.70, -0.43]
p=0.001) - [t &% 5 81 Jiang %5 [6] (SMD=-0.84 >
p<0.0001) ~ Shi % [13] (MD=-0.57 » p=0.001) -~
Zhai 2 [18] (SMD=-0.87 » p<0.00001) = & & 43 fit
G IR — B HE A SR i AL I R 75 )y B SR I R L
B~ L HLEBERY R B ) ~ SR B - e
BhAMERRIE ~ B/ VA MEEETT ~ #6IEZESS - (LA
TEZ ~ PRI LA (2,13] 0 KR e R 2 A -
KIGEE AT R > WP FH 2839k (SMD=-2.05 >
p<0.00001) B2 4% .0 £ 7 I 1 3l 4k (SMD=-1.00 »
p=0.03) ¥R EERFEAIRIZE - 15 S IPua/lSk Rl
FREBHE R o AT -GPSR EE4M A 4 7% RCT »
Horhb 375 [10,27,28] Z /- AMERFHAME iy 4 205 4 -
LR BH 7 28 2 W SRBRBE T 3% R e (I 28 B By
R PRIEEFR IS > BT RE A B B P fH T34k > B
Y > SCRREE A R SEILIE i Ry i R SRR Y
50% LA Bz v BE ST [17] » $5 ER ERE S E BI SR
HRHAE/D 8 » IRABE ST EEEZE /D 5096 2 %
KB REET] - SRIHFTIREKRITER » RIELFIR
JFAUE o

() REERRSRL : ARG & o T4t SR
T I R A Yy B G O 2= R BEFE (11 RCTs » 353
fir & 3t # > SMD=-0.63 > 95 9% CI[-0.99, -0.28] *
p=0.0005) - It 45 5 81 Jiang & [6] (SMD=-0.74 >
p<0.00001) ~ Shi % [13] (MD=-2.46 > p<0.00001) ~
Zhai %% [18] (SMD=-0.84 > p<0.00001) =~ &k & 43 #7
GEIR— B o A BRSO I ey I R 2 Bl 1Y 5 TR
B~ AL ALEERT AL T B ) ~ s F e B B VR h
SAVE - IRFEENTNAE [6,13] ~ MEMEA R E M ~ X
EZHE - B E B EEBTNRE R R E —2E
15 2] > RIMEEFETH B HSTEEIEE ST - FR(RARERZRE -
KGEESI TR - 12O B ENPEI%R (SMD=-0.83 >
p=0.0002) F]EHZEELFETEE - A ITIEII R 2%
FTREE AL (SMD=-0.93 » p=0.05) -+ ZRImIE[H
21|k B 1 fE R 2 A8 < S TR B D B8 31 4R 2L 4

A 3B/ 30 N Z/IVEEA RCT(12,15,17] » #
ELUETIGE I 2R - B5GE8ER fR R I E )
SHAR(RAIRRERRE + TR ALFE TI5/I46R 1 ZAEfAR
FEE ~BhRIAIL ~RE ELAIL ~REASAIL - RERIFLZE IR AILEE (O]
HIHLII B TT5)IR - Bedh = wr EHLEE - B AR AILEE
HIRILIR TSR > B AR BE = HIE R RERR L

#oam ~ PRAEIEIEZR

ARIAGCAR G ITEER - IR EEh R e
FERF M T AR (E 2 2 R B RERR R - 2R > A
WHIEEN AT 1T 14 /8 RCT B R B4R/ N 30 A2 /MR
AW 5 14 5 RCT & Ry B HeRs R Ry 4-12 JE G HA
BT » = REHIBHEECIRET B8 H (R = Y B
Melmz ~ ST IR BRI R S o REEAE
SHRE IR ERARI A E L AR - K
BHER RCT WFT4N ASFEE > DRSS iss 18 10y
B -

ATHFCHMEES By OGRS & 53 P ér B B A B
ERHREE - ST R EIP IR E S 77 T ER B BRI
ZRRY > TR AR ) 7 28 A PR LS 2 R PRIE A
B o GRELEEITURE T 2RISR T FE 2 i R SRR
FHIZ/ 0 R 5096 » 2 /R IR 30 1 /3R> PR
BERIERINS T /5y TR BEE/D 8
JLFE TE IR AILENN R 5 e st By 2-5 K/ 3 > 20-60 5
## /K RyEAZE/D 8 ARG Ry S pf bk
P fEAESN > 2-3 K/ > 40-60 Sr8E /K RHHZE/D 8
A o PRSI ARIRE AME - SEHEEEIER - (&AL
A~ FIEEETERUT > B A IR R T
Jh LSRR BERY B AT E RS ST o AR
PRIE FE BT R A5 {1 26 S - S BB & 8 A 1 iy e
PP EE) 52 > DU S B 58 A s 2 P

s e AR -

I o

(0

SEXRR

1.Knezevic NN, Candido KD, Vlaeyen JWS, et al.: Low
back pain. Lancet 2021; 398(10294): 78-92.

2.L1Y, Zhao Q, Zhang X, et al.: The impact of core
training combined with breathing exercises on individuals
with chronic non-specific low back pain. Frontiers in

Public Health 2025; 13: 1518612.

29 . Vol. 22 No.2 APR 2026
B_+TH BH _OTAX B



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

3.World Health Organization: Low back pain. 2023.
Retrieved from https://www.who.int/zh/news-room/fact-
sheets/detail/low-back-pain.

4.Zhou T, Salman D, McGregor AH: Recent clinical
practice guidelines for the management of low back pain:
A global comparison. BMC Musculoskeletal Disorders
2024; 25(1): 344.

5.Finta R, Nagy E, Bender T: The effect of diaphragm
training on lumbar stabilizer muscles: a new concept for
improving segmental stability in the case of low back
pain. Journal of Pain Research 2018; 11: 3031-3045.

6.Jiang X, Sun W, Chen Q, et al.: Effects of breathing
exercises on chronic low back pain: a systematic review and
meta-analysis of randomized controlled trials. Journal of
Back and Musculoskeletal Rehabilitation 2024; 37(1): 13-23.

7.Masroor S, Tanwar T, Aldabbas M, et al.: Effect of
adding diaphragmatic breathing exercises to core
stabilization exercises on pain, muscle activity, disability,
and sleep quality in patients with chronic low back pain: a
randomized control trial. Journal of Chiropractic Medicine
2023; 22(4): 275-283.

8.Hasanfatta HI, Nagrale S, Golhar S: Effect of core
strengthening with inspiratory muscle training versus
core strengthening on pain, strength and range of motion
in chronic low back pain individuals: a randomized
control trial. International Journal of Sports, Exercise and
Physical Education 2022; 4(1): 8-15.

9.Ahmadnezhad L, Yalfani A, Gholami Borujeni B:
Inspiratory muscle training in rehabilitation of low back
pain: a randomized controlled trial. Journal of Sport
Rehabilitation 2020; 29(8): 1151-1158.

10. Oh YJ, Park SH, Lee MM: Comparison of effects of
abdominal draw-in lumbar stabilization exercises with
and without respiratory resistance on women with
low back pain: a randomized controlled trial. Medical
Science Monitor: International Medical Journal of
Experimental and Clinical Research 2020; 26: €921295.

11. Vicente-Campos D, Sanchez-Jorge S, Terron-Manrique
P, et al.: The main role of diaphragm muscle as a
mechanism of hypopressive abdominal gymnastics

to improve non-specific chronic low back pain: a

- 30

randomized controlled trial. Journal of Clinical Medicine
2021; 10(21): 4983.

12. Gholami Borujeni B, Yalfani A: Reduction of postural
sway in athletes with chronic low back pain through
eight weeks of inspiratory muscle training: a randomized
controlled trial. Clinical Biomechanics 2019; 69: 215-220.

13.Shi J, Liu Z, Zhou X, et al.: Effects of breathing
exercises on low back pain in clinical: a systematic
review and meta-analysis. Complementary Therapies in
Medicine 2023; 79: 102993.

14. Vazquez-Gandullo E, Hidalgo-Molina A, Montoro-
Ballesteros F, et al.: Inspiratory muscle training in
patients with chronic obstructive pulmonary disease
(COPD) as part of a respiratory rehabilitation program
implementation of mechanical devices: a systematic
review. International Journal of Environmental Research
and Public Health 2022; 19(9): 5564.

15.Janssens L, McConnell AK, Pijnenburg M, et al.:
Inspiratory muscle training affects proprioceptive use
and low back pain. Medicine and Science in Sports and
Exercise 2015; 47(1): 12-19.

16. Marugdn-Rubio D, Chicharro JL, Becerro-de-Bengoa-
Vallejo R, et al.: Effectiveness of ultrasonography
visual biofeedback of the diaphragm in conjunction
with inspiratory muscle training on muscle thickness,
respiratory pressures, pain, disability, quality of life and
pulmonary function in athletes with non-specific low
back pain: a randomized clinical trial. Journal of Clinical
Medicine 2022; 11(15): 4318.

17. Ferraro FV, Gavin JP, Wainwright T, et al.: The effects
of 8 weeks of inspiratory muscle training on the balance
of healthy older adults: a randomized, double-blind,
placebo-controlled study. Physiological Reports 2019;
7(9): e14076.

18.Zhai H, Zhang L, Xia J, et al.: The efficiency of
respiratory exercises in rehabilitation of low back pain:
a systematic review and meta-analysis. Journal of Sport
Rehabilitation 2024; 33(3): 189-200.

19. Aromataris E, Lockwood C, Porritt K, et al.: JBI manual
for evidence synthesis. 2024. Retrieved from https://

synthesismanual.jbi.global.



o oE B3
2 B & =

%

B R

CHENG CHING MEDICAL JOURNAL

20.

21.

22.

23.

24.

Barker TH, Stone JC, Sears K, et al.: The revised JBI
critical appraisal tool for the assessment of risk of bias
for randomized controlled trials. JBI Evidence Synthesis
2023; 21(3): 494-506.

Joanna Briggs Institute: JBI levels of evidence. 2014.
Retrieved from https://jbi.global/ sites/default/files/2019-
05/JBI-Levels-of-evidence_2014_0.pdf.

Higgins JPT, Thomas J, Chandler J, et al.: Cochrane
handbook for systematic reviews of interventions
version 6.5. Cochrane, 2024. Retrieved from www.
training.cochrane.org/handbook.

Fragkos KC, Tsagris M, Frangos CC: Publication bias in
meta-analysis: confidence intervals for Rosenthal's fail-
safe number. International Scholarly Research Notices
2014; 2014: 825383.

Atilgan ED, Tuncer A: The effects of breathing exercises
in mothers of children with special health care needs:
a randomized controlled trial. Journal of Back and

Musculoskeletal Rehabilitation 2021; 34(5): 795-804.

25.

26.

27.

28.

Kang JI, Jeong DK, Choi H: Effect of exhalation
exercise on trunk muscle activity and oswestry disability
index of patients with chronic low back pain. Journal of
Physical Therapy Science 2016; 28(6): 1738-1742.
Mikkonen J, Luomajoki H, Airaksinen O, et al.:
Identical movement control exercises with and without
synchronized breathing for chronic non-specific low
back pain: a randomized pilot trial. Journal of Back and
Musculoskeletal Rehabilitation 2024; 37(6): 1561-1571.
Park SH, Lee MM: Effects of a progressive stabilization
exercise program using respiratory resistance for patients
with lumbar instability: a randomized controlled trial.
Medical Science Monitor: International Medical Journal of
Experimental and Clinical Research 2019; 25: 1740-1748.
Park SH, Oh YJ, Seo JH, et al.: Effect of stabilization
exercise combined with respiratory resistance and whole
body vibration on patients with lumbar instability: a
randomized controlled trial. Medicine 2022; 101(46):
e31843.

31 . Vol. 22 No.2 APR 2026
B_+TH BH _OTAX B



o ZE OBER S = ™ =t
2 B &8 E% B E *ﬁ alll
CHENG CHING MEDICAL JOURNAL

Review Articl

Effectiveness of Breathing Exercises in Managing
Pain and Disability in Chronic Nonspecific Low Back
Pain: A Systematic Review and Meta-Analysis

Jia-Ci Sie'?, Yung-Chieh Lee'?, Ti-Chien Hsueh'?, Ming-Szu Hung**, Chia-Chi Kuo®
Nursing Department, Buddhist Tzu Chi Medical Foundation Dalin Tzu Chi Hospital'; Graduate Institute of Nursing?,
Department of Nursing and Center for Smart Healthcare Education’, Chang Gung University of Science and Technology,
Chiayi Campus Chiayi Campus; Department of Pulmonary and Critical Care Medicine, Chiayi Branch,
Chang Gung Memorial Hospital*; Department of Medicine, College of Medicine, Chang Gung University®

Abstract

Chronic nonspecific low back pain (CNLBP) is a common musculoskeletal disorder
that leads to pain and disability. Breathing exercises can strengthen the diaphragm and core
muscles, alleviating pain and reducing disability. The aim in this study was to investigate
the effects of various breathing exercises on the level of pain and disability in patients
with CNLBP. Following the Joanna Briggs Institute (JBI) manual for evidence synthesis,
databases including the Taiwan Periodical Literature System, Airiti Library, CINAHL,
Cochrane Library, Embase, PubMed, and ProQuest were searched for studies published
before April 2025. The Medical Subject Headings (MeSH) and synonyms related to “low
back pain” and “breathing exercises” were used, applying Boolean logic and advanced
search strategies such as filters for randomized controlled trials (RCTs). A total of 14
RCTs were included in this study. The methodological quality of these studies was
evaluated using the JBI 2023 checklist for RCTs. A meta-analysis was performed using
Review Manager version 5.4. Breathing exercises significantly reduced pain (SMD=-
1.07, p=0.001) and disability (SMD=-0.63, p=0.0005) compared with those experienced
by patients treated with usual care. Subgroup analyses revealed that inspiratory muscle
training notably reduced pain, whereas core-stabilizing respiratory muscle training
substantially reduced pain and disability. The current evidence of the effects of breathing
exercises on reducing pain and disability in those with CNLBP is based on small-sample
studies, most of which exhibit high risk of selection, performance, detection, and attrition
biases, resulting in weak evidence. However, breathing exercises are noninvasive and have
no serious adverse effects. Therefore, breathing exercises should be clinically implemented
through knowledge translation with ongoing monitoring of individual responses to assess
the long-term applicability of this intervention. (Cheng Ching Medical Journal 2026; 22(2):
20-32)
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