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FARIENC B F 2 BRI DR i3, FREMGOEZ It > BEam 24 L S8, i« il
) H—HA v b (myofascial trigger point: MTrPs) D¥A: « HEFFIcBIS 3 2 AJREMED & 56
L L, RIRELEDOBEET 54 2 v b & MTrPs & OB 2 G) L el a7 v, RIFFE T,
R A B 32 #4250, RIR E o EBRMEARE &, SEETEICEWIERE L3 LR S X
R Lo g WEHCEAE S 2N MTrPs # & O REEMEZ 31T U 7o SLALANE BB I B W T,
RERE R 2 EELE L, KN FZ2E580EME, Kin o LRiGEMEE S E D83 ME
EREEIEA & U CREM Lo, BENE MTrPs (3, HHEATEE T 2 BRI, BHES, B
AR, RBRPUSERS, B X MEMEFCTH 2 KR, T8, ~LX M) Y7 RE2HRIC, sk
ORI X 0FE L 7o = DGR, B BAEA Z i OB AN MTrPs (85 & 3RS %
IR E 18D > 72 h% (spearman’s correlation coefficient, o= 0.09, p= 0.619), {di & il #f © # 7
MTrPs #a% & 35 E X IEAHES A2 /R L 72 (spearman’s correlation coefficient, o= 0.45, p=0.010),
Pk, @ESRAFBEICBWT, RIRALOFRAMHOIE KRG, MEAMICELNSHEICET 5
A MTrPs Ok & B - 5 RIgEME I RIE S M fc,

Feg— R IRIREEET SA A VN, e N ) A —EA vk
TEBOLEENEESN L LItk E

CaZEmpmanTtnsd (Lund et al., 1991;
Kendall et al., 2005; Sedrez et al., 2015), &

1. F

#

BRAT 742 v FARIF, BHEE, BHE,
HE, BEEO SRS O I B R A A
NIRETH D, EHICBLVTLREDON
(Kendall et al., 2005), fifi « H1&RENE O FIE
PHEFFICBIG T A EMREBIN TV S
(Aggarwal et al., 2013; Vujcic et al., 2018;
Rafie et al., 2015; Mahmoud et al., 2019;
Hunter et al., 2020), ZRE T 54 x v b ~H
(3, EFRMONHRISZHADREECEHEIC X
D, BERFHCBED 3RO ME (EfiE 2@
) &AL, Wk, Wi, hik®E) (o
EEMETEE 703K DT v REENAT

SICEBARBE WA NT v AR %
b7eod T EICK DM R b L XD ERRSR
b0, FHFEERCERPEL 5 T LSRR
N T3 (Kim et al., 2006; Buchtelova et
al., 2013; Rafie et al., 2015; Yamamoto et al.,
2015; Fujitani et al., 2017; Czaprowski et al.,
2018; Vujcic et al., 2018),

ZET 4 & ¥ PAARKTZNITHES )« &
& SRPI DIGIE & HERFICH « FIlEE - ) & — K
4 v b+ (myofascial trigger points: MTrPs)
WG 5  ERBEESNTWS (Fil2i),
MTrPs (3 EORIKMERE DR &L EFLS N
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TW3 (Simons et al., 1999), & 5T b U A
— R4 Y N RBEBR TV, HEIC X BER
KA 2R R OB SRS HE S N AEEEIE S )
H—Hq v b EAREENDT, FEICKDE
HISHB S NIZ VBN S ) =R A v Mgy
JHE 15 (Simons et al., 1999), 2
K OIEEME N ) A —F A v bR, SEEE,
B L OB O « BHREmETIC, BE
) A—=FRA 2 b - HRREREED
AIEOTREHFICBEWTOEMAT 3T &N
HanTcuw b (Iglesias-Gonzalez et al., 2013;
Fernandez-de-las-Penas et al., 2007;
Alburquerque-Garcia et al., 2015), —74,
RSO « BREMESICBVLWTER T
A4 % v k& MTrPs & ORICBEEYED S 5 2 &
MEIN TV S (Ferguson, 2014; Ferracini
et al., 2016; Hwang et al., 2017; Telli &
Saglam, 2022), MTrPs ®IERHRF & L TK
G M R OB 2 b L Tk D i
B 2370 > 0 Hify D R foe 1k Fsy Bl s D (i 1
&) IRk, R O N AE R &
B x oV F —HINC & B T %L F — G
U, BEENSRE IS C Eick bk Lk
WS GBEM: MTrPs) 234U, Lid@iE
DR 5 C I K DG MTrPs iIc#1i7L
PIRMFIET 5 T EDRE I N TV 5 (Simons
et al., 1999), % 7 MTrPs (&, /1K, #
ihE oy — 2L, RIS B iR 10
NT v 2K N R OBIEI A EIR OFIR = b 72 59
(Celik & Yeldan, 2011; Celik & Mutlu, 2013;
Yassin et al., 2018) TN 5D T &5, ZEh
ABRIT X 0 BEGERR IR 59 2 DT RAA
ftds &ickd, H~NOBEAMMNAEL T
MTrPs sk S v 5, F 72 MTrPs 23f; D 2~
IV RAREE GO LTERAT 54 4 v AR
DORIEICBHIG T B EWRBIN G, Lbho
BHDOLERAT 74 X v b AR EBBLERICH
FBE)H—FA Y N DFLERELBED-TH
O, WK EIE R O RIE « HERFIcBIS
THEIEDWREEINE, LrL, INETRIR
HDZEET 54 A v b & MTrPs @B @M 1B
I AR E 3 D78 <, iR AR o BEE A 1
TS T EN TV WD,

BT S 42XV N EREFEO—DELTEHETY S
A X2 DA D D, FHTERATER O Rt
EBYEORIEICB G 45 2 EfEEN TV S
(Krol et al., 2017; Tatsumi et al., 2019), &
Ko b cHEEREMN R 5 &, BRI
BE5-9 2 B e, ST, B (&
i L9 < 7% (Janda et al., 1996, Kendall
et al., 2005; Czaprowski et al., 2018), — /7,
HRREICRS T 2 KB, dEh, s X b
Vv 7 RBMEAICE»N, mﬂﬁﬁ‘é (Janda
et al., 1996, Kendall et al., 2005; Czaprowski
et al., 2018), = DR, I h o FEE U IC
R TR EN D A U, FEE DR ERIC
HWE A MbD 5 AN RS ATV S
(Janda et al., 1996, Kendall et al., 2005;
Czaprowski et al., 2018), Zfuic & v L2
HICHRt R A m o 0, MTrPs 23Rk &
naafetnd 5, LrL, KIKfILoEET
4 2 v b&EMTrPs & OBEMIC D W TR
LicEER, Ingcidohcunin, 2
TAMFE T, BERABEICE T 5 KR L
ODEBET 54 A v~ L MTrPs & OB
WEHO»TT 5 EEAHME Lic, MiZERIR
CBEEVED D B EDIRGERD b &, RIRf LOF
ERTEARE &, BRATEIC RV L3 Wil
HBLUOMELPT WIS 25
MTrPs O & OB % i U 72,

2. Bk

21 HEBRE

e BR T (EE A F 1 32 % (AE i ¢ 26.28
+ 112K, H & :169.94 = 0.72cm, 1A & :
68.91 = 1.5dkg) ZWHRE L 1o, #ERE D2
UL, BhiEsREE, ThickERT 5K,
NMOEFHFEEAAE S ORAREE L,
foan 2 3 i HUAMNIC B8 RI8 15 & 7o I3 NRHY
EEOMAEN S 25 IATTL 6[5/%57* Lo &K
W IR P MBI R E 2O KB AR TED
CKBFHE S 1 2022—3), AWK -7§§7]D L fog N
TOWRE I L TAMFEONE 2L, &
Il Cla] A S 7o i skl & 520 L 72,
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2.2 FHEFIE

WERE X RSN O MRS Ry v EHIC
TEFAN DIRETRIRGI D 5 D2 HE
BHBAENA )T 4+ #5145 ({Phone 12 Pro
camera) IZ X DIRE L1, £ DR, HEAIH
ICBE T 2B OB N ) A= RS v b OF
I N OB 22 e O fEIE2 T & 0 3 L 72,

23 BETSA XY bETHE

BET 74 4 v~ OFHil & U CTHERE ICSLAL
LR RFIT 2 X O1ERL, GHIORIEEA
(LRI E®, REEXRiET) IcHH &GS v
—VEST L, RREGRH» > 0G5 EH %A €
NANT v HASITEOREL Tz, AWIFET
d, RIRAEEICBTF 2887 74 2 7~ OFHE
ZHIPIE Licic®, Rt offi—B X Uik
TRHOBRKEERE L, LG D A 2% fEi
RéE L, WER TR, WEHEBREZa v Ea—
7 — Il A%, BEMN Y 7 & (Kinovea:
https://www.kinovea.org/) % H\, IR

%ﬁﬁﬂﬁ'jiy//’

AREEERETF

1. BE7ZSA XV OFEE

WERB I BB R R s, BRI EMEB LUK
BEE AR TIcHEIE 135 v — WA U te JRTEG
o7 v i x5 TeEEHEERE L, el
ZaAVEa2—7—ICHAALL, EERITY 7 ~ %M
W, KIRM L TR E Rz 2R 8ES s L, Kigr
M BEERRE, Kz T2 5 ERilGEBAE SR E D
A EBAEA & LRI L 7,
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FicBWTKRBEERIEE T2 MR E L, KT
%08 5 8RIEAR & KEE 700 & _ERIGEBEANFEA 72
eI MELFRAMEAE L THEIB L
(Straker et al., 2007) (KX 1), &K LicEsT
LEBET 74 2 v OFHIGEE L TR, KE
&, LRGBS L LREEHE A 726
LOBTHEEHV  HEbMESNL TV
(Herrington, 2011), L L, AW <TIE L%
BEHOEE L TcoRENRNETH S I E2F
BL, FilofEEHRAL I,

24 bUH—ARA 2 FEEM

S (L b U A =R A v s O/ NR O A
% (Simons et al., 1999) IZHE W kR E D 284
BT BANCEET AIE b U A — R A v
b ARZ R OZIC L ORI Lo, BN Y
H—RA Vb OEFRIH_EOZIREELE O s
& L7, s BERKEKZAL, b Y —K
1AV D N L —= v TR TRREAREEE L
foo REMERISRE I, ZAGRIOBBERTE IV
Mg Lod WEnEE Gt « B AR LR,
MM, WGHER, RBRPYSER) MOMHE L
TR (WEGR - KEm, B, ~ax
FY T R) E LT,

2.5 HRETERMNT

PEE (A E THEERE T &Rad L 7o iR
AL B, %7 — & O % Shapiro-Wilk
MBI L DR LI, T DR, BEFIHAIC
BIEREEDIEED SN T, ZTDID, et
R, EEAMES & EREES X OMHED
BICB I BHEBER N ) =81 v MR E D
BEBA % %, spearman’s correlation coefficient
T O THENT U 7o $EETIRIT 3R 7 b
jamovi version 2.3.15 (The jamovi project,

2024) MW, P<0.00 ZHEHEE L,
3. &R

EHREERIEA $38.64 £1.90° ThH - 7o, 1
I3, AR B T B R T I o v A
MTrPs % L CBEAEAZRL TH 5, M
TR EE DI LEYE MTrPs #8543, 3.53 & 0.46
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HER A BIEIC B T 2 FAKE LOBET 54 4 v b EETEME N U A — R A v b E o B

fTdh -7, FhF21TE, SHEHRE LTS
HEFB]OEIEYE MTrPs #8 & a8 R
R L Th B, RO BN MTrPs O &
B, 4.25 £ 044 E<Tdh - 7oo BHEFIEM T,
FoHE AR EE O B EM: MTrPs O & OICH =

TS AHBARE R H3E8 D S 78> - 7255 (spearman’s
correlation coefficient, o= 0.09, P> 0.05), fdi
BB oA MTrPs O & OIicEER
IEFHBEDSEE Y 5 417z (spearman’s correlation
coefficient, p= 0.45, P< 0.05) (&£ 3),

R, FWBECHTBEMHHOBEE MTrPs 86 & UBREIER.

s | L B | A B | A B i 1% W il | AEORBR | AR | g | SR
NO | #&rfh | &3fn | HEE | G | B WEh UM | PSR | B me )
1 0 0 1 0 1 0 1 0 3 32.0
2 2 1 1 0 1 0 0 1 6 29.6
3 3 1 1 0 1 0 1 1 8 39.8
4 1 2 0 0 0 0 0 0 3 35.0
o 0 0 0 0 0 0 0 0 0 25.3
6 1 1 0 0 0 0 0 0 2 43.0
7 0 0 0 1 0 0 1 0 2 31.5
8 1 0 0 1 0 0 1 0 3 35.7
9 1 1 0 1 0 0 1 0 4 26.9
10 4 1 1 1 0 0 1 2 10 44.5
11 1 2 0 0 0 0 0 0 3 34.3
12 0 0 0 0 0 0 0 0 0 51.3
13 0 0 1 1 1 0 1 0 4 40.8
14 1 1 0 0 0 0 1 1 4 34.7
15 0 0 0 0 0 0 0 1 1 32.8
16 1 3 0 0 0 0 0 0 4 49.7
17 0 1 1 0 1 0 0 2 b} 31.9
18 1 1 1 1 0 2 0 0 6 30.2
19 0 0 0 0 0 0 0 0 0 38.5
20 0 0 0 0 0 0 1 1 2 41.6
21 0 0 0 0 0 0 0 1 1 26.8
22 1 0 0 0 1 0 2 2 6 34.3
23 0 0 0 0 0 0 0 0 0 44.3
24 2 2 0 0 1 1 1 1 8 77.8
25 0 0 1 0 0 0 1 1 3 45.0
26 1 2 0 0 0 0 2 1 6 57.1
27 3 1 1 0 0 0 0 0 o 25.0
28 0 1 0 0 0 0 0 1 2 31.5
29 2 2 0 0 0 0 1 1 6 49.5
30 1 1 0 0 0 0 1 1 4 33.3
31 0 0 0 0 0 0 0 0 0 43.0
32 0 1 0 0 0 0 1 0 2 39.6
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K2 RUBEBREICETZBLEHNDEBEME MTrPs #iH K UBEATIES.

RS | s | ik | e | TR S0 S BT | | T
1 1 0 2 1 1 1 6 32.0
2 0 1 1 2 1 1 6 29.6
3 1 1 0 2 0 1 o 39.8
4 0 0 1 2 0 0 3 35.0
o 0 0 0 0 0 0 0 26.3
6 1 1 1 2 0 0 b} 43.0
7 0 0 2 2 0 0 4 31.5
8 0 0 2 0 0 0 2 35.7
9 0 0 2 2 1 0 o 26.9
10 1 1 2 2 1 1 8 44.5
11 1 1 0 0 0 0 2 34.3
12 0 0 0 0 0 0 0 51.3
13 1 1 2 1 0 0 b} 40.8
14 1 1 1 2 1 0 6 34.7
15 0 0 1 0 0 0 1 32.8
16 1 1 1 1 2 2 8 49.7
17 1 1 1 2 1 1 7 31.9
18 0 0 0 0 0 0 0 30.2
19 0 0 0 0 0 1 1 38.5
20 0 2 1 2 0 0 b 41.6
21 0 0 1 0 0 0 1 26.8
22 0 0 2 2 0 0 4 34.3
23 0 0 2 2 0 0 4 44.3
24 1 1 2 2 1 0 7 77.8
25 1 1 2 2 0 1 7 45.0
26 1 1 0 0 3 2 7 57.1
27 0 0 1 1 0 0 2 25.0
28 1 0 0 1 1 0 3 31.5
29 0 0 2 2 1 1 6 49.5
30 1 1 0 2 2 0 6 33.3
31 0 0 2 1 0 0 3 43.0
32 1 1 1 2 1 1 7 39.6

®3. BEIEA LEEHERMRRHEOBEN MTrPs #R3 & OREEM.

FaREREE MTrPs HERE MTrPs

BRI o =0.09, p=0.619 o =0.45, p=0.010

MTrPs, myofascial trigger points (fifj « il b ) =K A v b))
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4, BE

AW T, BERABMEICS T 5 KR
DEBET 54 2 v~ EETEH MTrPs & OB
HWAEIHOMCT 22 E2HME L, MZERR
CBAEM S D B EDRED b &, KRR LoE
WAMEAME &, BRI RO L3 Wi
BB X UOMME ISP T OWIEHCIEES B BN
MTrPs D85 & 0 BEE: % gt L 7co & D fE
B, EEERABEICEWT, KR EOBER]
WAL, KEf, s8I0 Nax ) v
7 ZNAFAET B EAENE MTrPs O & Dfelic
BEBIEOHBENED S Nl, ORI, &
R EOB#ET 54 # v b &N MTrPs &
DONCBEEMED S 5 &\ S KB DGR % S
T256DTH - T, AWFOFEINER, @HEK
ANFBMENRIT, KK EOEET 74 4 b
LB MTrPs & OBSEMEZ iG] L 7o flic &
Bo
ARWFFRIT & O s B O FRAR e s i e g B
LA E B O BN MTrPs O & ORiicH
B IEARBEEEY SN, BEETEIC L, B
AL, B, B, RBRER T
ICBS L, BRI IRER, T, o
Z LY YT ZBEICREET B LG s T
W5 (Czaprowski et al., 2018; Takaki et al.,
2016; Ludwig et al., 2024; Akao et al., 2025),
LKET 54 2 v FRETH B EEATEL O Rt
K0, BEEHEEER, B, BER,
B L OCRBRE 25 EES) - KafE L, KB, h
B, BEONLZ MY v 20 (§510) -
HELT, Mo v 2EEPET, fHicEe
WML b I ENRBEINTVS (Janda et
al., 1996, Kendall et al., 2005; Czaprowski et
al., 2018), fESHE S N 7CIRRETIE I 5 i
ol IR T, R PR DGR - S R IDGHE & Eb
RLTREBHOERETEZ 25—, BHES
N B EENHEA DS W20, BRI SO
P2~ L 23R L, i RRAE O SR 5 A
H U 9 W (Gerwin et al., 2004 ; Bron &
Dommerholt, 2012 ; Hody et al., 2019), Z®
MRS 1, AN B 2 A0y o a4 %

VEIEE, THbLLA LYY AL L OB X
OEX O R 25| =k C L, JRprr s Ee it
e 2 A U C ffe, 9780 BB O F
B2 2 8285 (Gerwin et al., 2004 ; Bron &
Dommerholt, 2012), & 512, FiE#EEH T3
Frim A N L, it B> AGHEY
DEFERD, FhllfE LA 2 8MEATH 5
BAEME MTrPs OIERICES S 95 & & /R
X T W 3B (Gerwin et al., 2004 ; Bron &
Dommerholt, 2012), VI B 6, EHERIHALT
(3, KRB, i, oz Y 7 2 AN
Pl EAICE NN, REREFPENER IR
M M BRI 5 & & X 0 B
MTrPs %2Rk 5 AlgEEDVRIZ S e, — 2,
WA N U =R A v MR, FRiEE) )
7 — vk, ZhIcPES i ieinkII0 N7 v
2K N R OB B O HIR % & 72 59 (Celik
& Yeldan, 2011; Celik & Mutlu, 2013; Yassin
et al., 2018)s TD T EmHEAENE N Y A — &
AV MCE BT v ARENS SITERT 7
A AV MOREEZS ST AIGEH SN S N
5o

MR DFEIES K CHEFRFICIITT 54 2 v b
DEAG LTHY, BREHET 2E TIEERAIE
MREVHEHRPICH 2 EBMESNLTOLS
(Krol et al., 2017; Tatsumi et al., 2019), =
fo, EBHEREE TR, BREELHPEGIE
il EOBEEEHHEHOA L S F, FgHIcd
EEN AR S ) 7 — R A v b (myofascial
trigger point : MTrPs) 23»H 5115 T &0
WEESNh TV 3, & 50T, B #ENH
MTrPs O RIEME (ZEF & KL THEIC
BV EMRENTWVS (Iglesias-Gonzalez
et al., 2013), 7 MTrPs 3, FEkfkic &
515 5 A s Nb 5 & T, FFrOEMmP
REEMPER L, BRWE LS EEHHE
MTrPs N 1719 2 AlgEtE AR I N TV 5
(Simons et al., 1999), L7ch - 7T, BEEHiE
BT PE - TR TER & 52 0 29 W H S
DOMEMEED MTrPs 13, B ORIEL X O#
FRicBgS L v aragEEnd 5, TD7c,
NS DT 26T 7o —F1d, RO
WEICANTH 2 ]gEER SV EHEA S N 5,
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LaL, BmEREERRE LT, BBAEAIC
FEVERZZ TP T WIIEHE O MTrPs 1<%}
THRET 70 —F OFYEER oS h
TV, 5% NS OHEHTHT 2 H AN
FERRIEIR OB T 54 2 v M RIFTEEICS
WTHETLTWSMERH L EEZ N5,

AT, BEFEBRABMEICE T 2 5K L
DEBRT A2V E, BETSA A Y M
5.9 2T 5 e MTrPs & o Bk
IO WVWTHRET LT, £ DFEE, AR
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PR B O N B 2 N ) v 7 2SR S B e
MTrPs O#8% & OfElIC, HESIEDHBINEE
Do N, EEEAMEN T, KB, S
KN L R Y VT R HRALIC E D>
NPTV, TOkSUHEOEIIL, BRELRE
P EERFIT R~ D RFCH 7S BRI BLn] 2 BER &
¥, M MTrPs BIER S 9 < 75 2 0l hE
Wind 2, %7, B MTrPs IR T 2
NS U ZADFEN, BETSA 4 v FOE(LIC
BIEg 2l bR s e, DlbX b, /@
WAFBHEICB T, RIREEOBERET 54 £
N EEEEME MTrPs & DN I3BEE DR H 5 C
LRI N,

BT, RIKMLOBEAMEME L, KB,

SE 3 E
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Association Between Sagittal Plane Pelvic Alignment and Latent
Myofascial Trigger Points in Healthy Adult Men

Yasuhiro Aki, Kouichi Takamoto
Graduate School of Integrated Sciences and Arts, University of East Asia, Yamaguchi, Japan

Abstract

Sustained anterior pelvic tilt in the sagittal plane may cause excessive load associated with
changes in the muscle length of the muscles surrounding the pelvis and may contribute to the
development and persistence of myofascial trigger points (MTrPs). However, few studies
have examined the relationship between sagittal pelvic alignment and MTrPs. This study
aimed to investigate the association between the sagittal anterior pelvic tilt angle and the
number of latent MTrPs in muscle groups that are likely to shorten or lengthen with anterior
pelvic tilt in 32 healthy adult men. The anterior pelvic tilt angle was calculated from lateral
standing images using the greater trochanter of the femur as a reference point. Specifically,
the angle formed by the vertical line passing through the greater trochanter and the line
connecting the greater trochanter to the anterior superior iliac spine was defined as the
anterior pelvic tilt angle. Latent MTrPs were assessed by palpation and interview in the
shortened muscle group, including the lumbar erector spinae, quadratus lumborum, iliopsoas,
and quadriceps femoris, and in the lengthened muscle group, including the gluteus maximus,
gluteus medius, and hamstrings. The anterior pelvic tilt angle showed no significant
correlation with the total number of latent MTrPs in the shortened muscle group, whereas it
showed a significant positive correlation with the total number of latent MTrPs in the
lengthened muscle group. These findings suggest that, in healthy adult men, increased
anterior pelvic tilt in the sagittal plane may be associated with the formation of latent MTrPs
in muscles placed in a lengthened position.

Key words: Sagittal pelvic alignment, Myofascial trigger points
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