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Immediate and short term effect of modified active release technique (MART)

in patients with scapulocostal syndrome
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Abstract

Objectives: To determine the immediate and short-term effect of modified active release technique (mART) in

patients with scapulocostal syndrome on pain intensity, average intensity of pain within 24 hours, pressure pain

threshold, and cervical and shoulder range of motion.

Methods: Fifty two patients with scapulocostal syndrome (5 males, 47 females) were recruited in this study. They
were divided into two groups by stratified block random allocation. Usual care of physical therapy (hot pack and
ultrasound) and sham manual therapy were applied for control group. Usual care of physical therapy and mART
technique were applied for the experimental group. Each group was received 3 times per week of treatment within 3
weeks. Pain intensity, average intensity of pain within 24 hours, pressure pain threshold, and cervical and shoulder
range of motion were investigated before and after first treatment and one day after last treatment. Paired samples
t-test was used to determine significant difference within group. ANCOVA was used to evaluate significant difference

between groups, using a pre-test as a covariate variable.

Results: Results showed the reduction of pain intensity and average intensity of pain within 24 hours, increasing
of pressure pain threshold, cervical and shoulder range of motion in both groups when compared within group
(p<0.05) before and after first treatment and one day after last treatment. However, the outcome measurements in

experimental group were shown significant difference compared to control (p<0.05).

Conclusion: The mART with usual care of physical therapy showed immediate and short term effects for pain
reduction and improvement of cervical and shoulder range of motion in patients with scapulocostal syndrome.
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Figure 1 Participants flow chart
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msdszsfindnadsszavainislranisln 24 52lu9
masdusaunsessmathe masiuesmmaaaanlmn
yaatalng waznisUsziinasainisiedanlnivasee
anuda laplidmga
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N1331A3zHTD YA

mylazddayaniaiia lavld paired samples
test B SUITIUNARaUMTININ WeIMTINENASILIN
Lm:%ﬁﬁmé'ams%'ﬂma%q@ﬁmmtﬂumjusl% Analysis of
covariance (ANCOVA) tiaidSouifinunanannnssnen
WEINMTINIATIUIN meﬁafu%é'amﬁ'ﬂwm%a;@‘ﬁm
sewinngu lavlden pre-test udaudsiinlunisdinu
uacltainipsag 0=0.05 Aemeiaalisunsy SPSS 17.0
(SPSS Inc. Released 2008. SPSS Statistics for Windows,
Version 17.0. Chicago: SPSS Inc.)

Table 1 Demographic data (Mean+SD unless noted).

NaN1SANE

v v '
o AAw

mﬁﬁﬂmm\muaﬂmﬁmm 52 T8 (WWMIEugaw

msduazalaInIdu 57 18 ladrunmsinnsaawn
5 519 1He9an Seeznmileszinlits 12 ek §
Uszianmsviaduldun ndseanee waz Yalwnada)
wdatdunguas 26 1 wamﬁmm:ﬁiagaﬁugnu
luLL@ia:ﬂq’uwmﬁmulmyﬂﬁmmmjuﬁiagaﬁugnuﬁ
InsiABenu (Table 1)

Characteristics Exp (n=26) Con (n=26) p-value
Demographic data
Gender (male: female) 3:23 2:24
Age (year) @ 35.7+8.1 36.217.4 0.886
Weight(kg) ° 58.319.2 56.916.5 0.530
Height (cm) ® 158.3+6.7 158+7.4 0.876
Body mass index ° 22.9+3.3 23.1+2.7 0.756
Occupation (n)
Dentist 2 1
Nurse 6 7
Physiotherapist 1 -
Office worker 14 15
Other 3 3
Causes of scapular pain (n)
Do not know or cannot remember 2 3
Carrying heavy objects 6 4
Prolonged sitting with hand forward reaching 16 17
Other 2 2
Affected muscles (n)
Rhomboid group 13 11
Levator scapulae muscle 7 8
Upper trapezius 6 7
Current Severity of scapular pain: by pain scale * 6.08+0.65 6.01+0.7 0.781
Duration of scapular pain episode (week) ° 31.£15.42 30.3+14.97 0.677

Note: Exp: experimental group, Con: Control group, a: The data are presented in mean and standard deviation. The difference between

experimental group and control group were compared using independent sample t-test with the level of different significances at p<0.05
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1. szvonsthaluumein
mnnwﬁl,ﬂiw:ﬁﬁaga@i’waﬁﬁ paired samples t-test
LﬁamaaummLmn@mﬂ'amm:%é’amﬁ'ﬂmmzﬂ,unéju
wudws:@”ummsﬂ’mluﬂ%aadmjua@aaaﬂ'wﬁﬁfﬂéﬂﬂ”ﬁg
NNFDA (p<0.05) BRI LATLMIININUA UAZHAINTINEN

TaNAAMWUANAIITENINNGUAIBEHA ANCOVA Wuin
neﬁmmsﬂawé’ams%’nmﬁuﬁmaaﬂgmaamjuvlajﬁ
AMULANGIINT Lwi'ﬁﬁaﬂwﬁ'ﬂmswzaguﬂﬁjumaaaﬁim‘”u
oxmsthesaasnnninauaILgN aglisimaymiana
(p<0.05) (Table 3)

sepzaw (3 41Ua1%) (p<0.05) (Table 2) uazidodinsnzsk

Table 2 Comparison of outcome measures between baseline, immediate effect, and short term effect in experimental

group and control group (paired sampled t-test) (n= 52, Exp=26, Con=26).

Outcome Group | Baseline Immediate p-value Short term p-value
effect effect

Exp 6.09 (0.65) 3.92 (0.99)* 0.001* 2.33 (1.19)* 0.001*
Current pain intensity (VAS)

Con 6.01 (0.72) 4.40 (0.80)* 0.001* 3.30 (0.96) 0.001*

Exp 6.16 (0.69) N/A N/A 2.67 (1.54)* 0.001*
Average intensity of pain within 24 hours

Con 6.07 (0.66) N/A N/A 3.60 (1.45)* 0.001*

Exp 1.94 (0.56) 2.29 (0.57)* 0.004* 3.16 (0.83)* 0.001*
Pressure pain threshold (PPT)

Con 1.81 (0.53) 1.86 (0.39) 0.619 2.10 (0.51)* 0.037*

Exp | 168.90 (7.85) | 170.78 (8.15)" 0.017* 173.88 (7.45)* 0.001*
Shoulder flexion

Con 168.17 (6.76) | 168.69 (8.33) 0.497 169.38 (5.16) 0.395

Exp | 169.15 (8.58) | 172.48 (6.59)* 0.001* 175.78 (5.34)* 0.001*
Shoulder abduction

Con | 168.98 (6.54) | 169.23 (7.34) 0.801 169.90 (6.24) 0.367

Exp 58.23 (6.23) 62.50 (7.36)* 0.002* 65.78 (6.91)* 0.001*
Neck flexion

Con | 59.19 (5.62) | 60.11 (5.45) 0.220 63.42 (6.35)* 0.001*

Exp | 55.80(6.71) | 59.19 (7.35)" 0.001* 62.55 (9.15)* 0.007*
Neck extension

Con | 54.16 (8.89) | 57.03 (8.24) 0.110 60.11 (9.31)* 0.001*

Exp 38.76 (5.8) | 41.80 (5.43)* 0.001* 43.11 (6.72)* 0.001*
Neck lateral flexion to left

Con | 39.19 (6.55) | 39.88 (7.38) 0.336 39.92 (7.61) 0.528

Exp | 39.11(6.18) | 4253 (6.75)" 0.001* 44.53 (8.02)* 0.001*
Neck lateral flexion to right

Con | 38.69 (7.42) | 40.30 (7.14) 0.117 40.70 (6.84) 0.159

Exp 52.80 (7.49) 55.80 (7.79)* 0.001* 56.61 (6.69)* 0.001*
Neck rotation to left

Con | 53.11(6.08) | 53.96 (6.76) 0.094 52.69 (6.75) 0.687

Exp | 51.32(7.12) | 54.44 (7.98) 0.001* 56.53 (7.69)* 0.002*
Neck rotation to right

Con | 5219 (5.95) | 52.42 (6.24) 0.691 52.37 (6.6) 0.442

Note: Exp: Experimental group, Con: Control group, N/A: not available, * Statistically significant differences from baseline (p<0.05)
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Table 3 Comparison of outcome measures between group (experimental group and control group) in baseline, immediate

effect, and short term effect (ANCOVA) (n= 52, Exp=26, Con=26).

Immediate effect Short term effect
Outcome

Exp Con Difference (95%Cl) | p-value Exp Con Difference (95%Cl) | p-value
Current pain intensity (VAS)* 3.91 4.41 0.49 (-0.11 to 1.00) 0.55 2.33 3.30 0.97* (0.35 to 1.58) | 0.030*
Average intensity of pain within | N/A N/A N/A N/A 2.65 3.62 0.96* (0.13 to 1.79) 0.024*
24 hours®
Pressure pain threshold (PPT)° | 2.26 1.89 | -0.36* (-0.6 to -0.12) | 0.004* | 3.14 | 211 [-1.03* (-1.425 to -0.64) | 0.001*
Shoulder flexion” 170.46 | 169.02 | -1.44 (-3.53t0 0.65) | 0.174 | 173.69 | 169.57 | -4.12* (-7.05 to -1.19) | 0.007*
Shoulder abduction” 172.41 | 169.29 | -3.12* (-5.37 t0 -0.86) | 0.008* | 175.74 | 169.94 | -5.79* (-8.27 to -3.32) | 0.001*
Neck flexion® 62.67 | 59.93 |-2.74* (-5.32t0 -0.16) | 0.038* | 65.98 | 63.22 | -2.75* (-5.20 to -0.30) | 0.028*
Neck extension” 58.77 | 57.45 | -1.32 (-4.48to 1.82) | 0.402 62.00 | 60.60 | -1.45(-5.14 to 2.23) 0.432
Neck lateral flexion to left’ 41.99 | 39.69 |-2.30* (-4.15to0 -0.46) | 0.015* | 43.26 | 39.76 | -3.50* (-6.65 to -0.34) | 0.030*
Neck lateral flexion to right’ 42.37 | 40.47 | -1.89 (-4.36 to 0.57) | 0.129 4438 | 40.23 | -4.14* (-7.2to -1.08) | 0.009*
Neck rotation to left’ 55.95 | 53.81 | -2.14* (-3.79 t0 -0.49) | 0.012* | 56.73 | 52.57 | -4.15* (-6.63 to -1.67) | 0.002*
Neck rotation to right’ 57.84 | 52.01 |-2.83* (-4.951t0-0.70) | 0.010* | 56.94 | 52.32 | -4.62* (-6.67 to -2.57) | 0.001*

Note: Exp : Experimental group, Con: Control group, N/A: not available

*Statistically significant differences from baseline (p<0.05)

*Experimental group showed greater improvements than control group if the different mean value is positive.

Experimental group showed greater improvements than control group if the different mean value is negative.

2. auadgszauaimstianelu 24 52lag
mnmﬁmm:ﬁﬁagaﬁ’maﬁa paired samples
t-test LABNAROUAINLANAIIHBULATHEINITINEA
iwzazumﬂluna;u wuidaduszauainstaanislu
24 Talud 1uﬂ%aaana;u JrzauaaadadilnpIANg
806 (p<0.05) LLazLfiaﬁlm'l:ﬁﬁaQamﬂmmﬂ@hﬁ:mwn@:u
F10FA& ANCOVA WUIARINITINBNSZ02d% ALade
sreuanmathamelu 24 12lug lungunasasdidnaass
nnnINgNALANBENIRIE ALY NIENG (p<0.05) (Table 3)

3. szaunwaadaIn1slin

mnmﬁmm:ﬁﬁagaﬁwaﬁﬁ paired samples t-test
Lﬁaﬂ@aaUﬂmwLmn@mriamm:%é‘amﬁﬂmmﬁlunﬁju
WU'j'lﬁLﬁmam"’uﬁmaammsﬂmlumjumaaamwﬁfu
A A X L oA o @ aa o v o o
NANTUDLNARURIAYNIFNG (p<0.05) NAINIINBINUN
d'mv\é‘amﬁﬂmsw:é‘uwmﬁﬁaaaanq’wﬁ‘s:@”uﬁ'umaa

A a X ' A e o a aa
91N13UIA NNV I UB 1IN RIATYNIIEDE (p<0.05)
A a & v | ' '

(Table 2) uaziiladiaszidayanuLANA19TzRINNY
A8RNA ANCOVA WUINTLAUN®UIa1N15UI0 Bad

mﬁ’nmﬁ‘uﬁLLamé‘amﬁnMi:U:é{"umaaﬂq’umaaaw’im
142 ’J’]iﬁ’]iLﬂﬂﬁﬂﬂ’]iLLWﬂ ETL%FJGIV?&JI

nnringumLgNateiibaAYN9EHa (p<0.05) (Table 3)

4. asemsadenlnivassalua
ﬁrmﬂ'ﬁ"’slm'l:ﬁﬁagaﬁwaﬁa paired samples t-test
LR ONARALANMULANGIN A ULAARINTINE mzﬂunsjw
W‘U'j'lﬁl,ﬁmaoﬂ’m’mﬂﬁauvlmmaaﬁa"l,mimaaﬂa;w@aaa
vslurinsetalnauazniede lnainindifudwagneg
IRpEANIIEDaA (p<0.05) PIRAINTI NI U LR S
nM33NEIT Uz a® (Table 2) lummfzﬁ’imﬁ:ﬁﬁaﬁa
AMUUANAIITZRINNGUAI8FAA ANCOVA Wuin wad
myneriufingunasas asmnmnadonlwivesdalnaly
Yi'm'mﬁa"l,miﬁ@hLﬁmfmnﬂn'jwmjwmuqu LAy
WEIMTINBN T2 T ﬂﬁju‘n@maaﬁaamﬂ’mﬂﬁauvl,mmaa
ﬁavlﬁﬁiiuviwamj"avl,vm'LLa:ma“ﬁavlm'Lﬁ&lfumﬂﬂdﬁnﬁw
MuANBEIItEImAYNIEAR (p<0.05) (Table 3)

5. asen1staaanlnIvasA
ﬁ]'mﬂ'lﬁlm'lzﬁﬂzj”aga@hﬂaﬁﬁ paired samples t-test

LﬁamaaummLL@m@mﬂ'ammmé’amﬁ'ﬂmmmluﬂa;u

WU aammimﬁauvlmmaaﬂamaan&jumaauﬁmfu
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ag1ilinedani19si@ (p<0.05) Mnnﬁﬂmmé’a
MITNETUA UAZHAINITININTZDZ TN FIUNAUAILAN
wuaommsm&iaﬂmﬁﬁ'uﬁuamoﬁﬁ'ﬂﬁwﬁmmmﬁﬁ
(p<0.05) luvhruaa (neck flexion) LLazLIgIAd (neck extension)
WRINNTINBNTEOL AU (Table 2) uaztiaiiasey
iagammLL@m@i’mizijﬂéjaJ@Tmaﬁﬁ ANCOVA Wu1in
'1;1ﬁ'\amﬁ'ﬂmﬁuﬁmjam@aaaﬁmmmil,ﬂﬁ'auvlmmama
w‘i'umﬂﬂ’j’méjumuquaahaﬁﬁfm%m”tymaaﬁﬁ (p<0.05)
luviiune (neck flexion) Beanage (neck lateral flexion
to left) mguﬂasﬁw (neck rotation to left) LasHyuABLIN
(neck rotation to right) W&IMIINENTZLZEW nguNAneIl
aammsmﬁ'auvl,mmaaﬂaﬁﬁumnn’hmjumuquamdﬁ
WUEAYNIRDE (p<0.05) Iunﬂﬁﬂﬂ’]ﬂtlﬂﬁuﬁ’mﬂﬂa (Table 3)

~ ¢
Q1THANITANE

= 1 > 2 ada 1 >
AIANBINUINANTINEIGI83F MART s7unU
MINBARTIWIIMEMWLNGa  Wisuiipunudaninga
TRANONTINAUNITINBINRFIRNIINEAIWI LA b1
Qﬂwﬂéjummiazﬂ‘nw NIDAATZALNNILIN ALaRe
ga3onIthanulu 24 $7lu9 WNTzAUNUBIa1NILI0
LRZLNYBIAINITLARDW MAIVBIABLAZBIAINITLAR D AT
28998 18 (p<0.05) RRINMTINHNUALIZARINTIN
& A = a ' ' = A
‘swzaummﬂmumwms‘tuﬂqu FumIouisuna
1 1 1 1 d' Qs a 3 ad =
EEVRRNULIN T naqw"lmumﬁnmmmﬁ mART
A o A a . ' '
mMsasuulaidandsnnannananiinguaiuguadng
fupfaneaia (p<0.05) (Table 2 WAz 3) NAMIFANEN
& X % o A
ATIhREANRBINUNNTAN®IVEY Buttagat wasAms® T3
WUNSANEINATBINITWIA INUAaMIUIN ANNEIAD
PpINaINLHD LLa:i:ﬁumw%nﬁnalu;&”ﬂaﬂnﬁjummi
F2UNN ANNARIUARIVAINTANBNIRDI JARA ANBTUS
s duuiEMTI9y aNNDlUMIINE TR NN
WAz YIN T IUNITUTLL I UNANITINET §IUU LAY
AUANGIIALA ANBRVBILIINTINVBIITMI Iaemsdnmn
% A o '
249 Buttagat uazame ITMIwIauHuinadsliansucidude
nada i 1w fswTuagenalduln luaneil mART
T MINRUNENWLIIAS UTINAEA LAZLINAaUNTYNNIDL S Nt
iauq@ﬂ@]Lﬁuvlniuﬁ’ﬂwmumm:ﬁ'lsﬁwLﬂmau (cyclic
loading) #aUAUMTBRNMAIMENANLaNgUATINWIL
NUA wanINH MIANENATIRT leranalssinaduszay
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Wudu 2e19bnay NamIANEaaNIIREAARBINWILAL
o = & Xan v =2
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A ldiAananIInElauasd wEFINIINEN98IDINa NN
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