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Correlation between abdominal and scapular muscle strength in upper back pain patients with and

without scapulocostal syndrome
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Objectives: To determine the correlation between strength of abdominal and scapular muscles in upper back pain

patients with and without scapulocostal syndrome (SCS).

Materials and methods: A cross-sectional study was conducted in 164 patients with upper back pain (85 with SCS and
79 without SCS). Participants were evaluated for strength of abdominal muscles by the double leg lowering test (DLLT)
and a pressure biofeedback unit (PBU), whereas strength of scapular muscles was tested by a hand held
dynamometer. Spearman’s rank correlation coefficient was used to analyze the correlation between strength of
abdominal muscles and scapular muscles. Mann-Whitney U test was used to compare abdominal and scapular

muscles strength between upper back pain patients with and without SCS.

Results: In DLLT, moderate correlation was found between strength of abdominal muscles and upper trapezius,
and left serratus anterior muscles (r = -0.503 to -0.608, p<0.001), whereas, low correlation was found between
strength of abdominal muscles and right serratus anterior, and rhomboid muscles (r = -0.493 to -0.499, p<0.001).
Muscles strength evaluated by PBU showed moderate correlation between strength of abdominal muscles and
rhomboid, serratus anterior, and right upper trapezius muscles (r = 0.522 to 0.569, p<0.001). Meanwhile,
low correlation was shown between strength of abdominal muscles and left upper trapezius muscles (r= 0.498,
p<0.001). Moreover, strength of muscles in upper back pain patients with SCS was lower significantly compared
to upper back pain patients without SCS. The affected muscles consisted of abdominal muscles, upper trapezius,
serratus anterior, and rhomboid muscles (p<0.001). However, there was no significant differences of the strength of

middle and lower trapezius muscles in both groups.
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Conclusion: Low to moderate correlation between strength of abdominal and scapular muscles was found. Moreover,
strength of muscles in upper back pain patients with SCS was lower significantly compared to upper back pain
patients without SCS. The affected muscles in upper back pain patients with SCS consisted of abdominal muscles,
upper trapezius, serratus anterior, and rhomboid muscles (p<0.001).
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Serratus interior

Serratus anterior

Portions of the external and internal oblique

Figure 1. The upper spiral line®
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Figure 2. Double leg lowering test (DLLT): Starting position and participant slowly lower both legs down to the table.
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Figure 3. Pressure biofeedback unit and testing position for abdominal muscle strength.
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Figure 4. Upper trapezius muscle strength evaluated with a HHD.
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Figure 5. Middle trapezius muscle strength evaluated with a HHD.
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Figure 6. Lower trapezius muscle strength evaluated with a HHD.
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Figure 7. Serratus anterior muscle strength evaluated with a HHD.
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Figure 8. Rhomboid muscles strength evaluated with a HHD.
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Table 1 Demographic data.
Variables n (%)
Gender'
1) Males 33 (20.1)
2) Females 131 (79.9)
Age range’
1) 20-29 years. 45 (27.4)
2) 30-39 years. 26 (15.9)
3) 40-49 years. 54 (32.9)
4) 50-59 years. 39 (23.8)
Weight (kg)® 59.20+10.36
Height (cm)S 158.50+7.54
Body Mass Index; BMI (kg/m?)$ 23.59+3.99
Waist circumferences (cm)3 80.17+£10.32
Marital status®
1) Single 53 (32.3)
2) Marry 94 (57.3)
3) Widow 17 (10.4)
Occupationalt
1) Light work 120 (73.2)
2) Heavy work 44 (26.8)
Job description®
1) Prolonged sitting 66 (40.2)
2) Prolonged standing 15 (9.1)
3) Muscular effort 23 (14.0)
4) Overhead activities 56 (34.1)
5) Prolonged walking 4 (2.4)
Dominant hand?
1)  Left side 20 (12.2)
2) Right side 133 (81.1)
3) Both sides 11 (6.7)
Exercise frequency'
1) Never 57 (34.8)
2) 1-3 times/week 93 (56.7)
3) >3 times/week 14 (8.5)
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Table 1 Demographic data. (continues)

Variables

n (%)

Type of exercise’
1) Strength
2) Endurance
3) Fllexibility
Duration of pain®
1) Subacute (4-12 weeks)
2) Chronic (12 weeks)
Pain scale (VAS)S

4 (2.4)
87 (53)
16 (9.8)

65 (39.6)
99 (60.4)
5.49+1.18

Note: ¢ Mean+SD ' Frequency (percentage)

a 'd o o ¢ 1 [

N13LATIERARANNIE IEHINIAMNRDILIIVDINAIN
‘:94 v ¥ v dgl %
HhanwINaduarnaldbasauazln

NTILATIEA IRV N T TLRINIAN LT ILTIVD I
NNUERINYIBIuaNANaTaURLIN Elu;jﬂ’mm@mﬁmuuuﬁ
wm’aw‘%a‘lajwuiwﬁumjummia:uyﬂwa‘i’]mu 164 3¢
WU ANULDILTIVBINAINL AR 8INNNTNARDL
8AzAUTIFDIA IMAIFNN BT L luAanisasenudruny
Na1NLike upper trapezius N988IG1% ad19dRHEIATY
n9ana (p<0.001) luszautunans 461 r = -0.576 f4

. o o ¢ A A = A o o &

-0.608 FANVUFNNUTIBIRINNABLUSHUWNELALNENNLAD
serratus anterior @UENY U6 1 = -0.503 WATANANNFNNUT
WallSHuisUALNANLAS rhomboid snusthe J@n r = -0.499
ANUSIAU (Table 2) 1Had3NAILUIAMNUTILITIVDI

NFNLH eI TD991N NI INARILAATE AUV FDIRTHAS
’L“ﬁm&qlmaa:IWﬂﬁ'i'@Lﬂ%'ﬂ'uLﬁﬂuﬁmmwmuﬁuﬁuﬁ
pjﬂmuau‘l,umﬁ@ i @i’]&gmaaﬂwnﬁ@hmﬂ nRMBNTIIMIL
AD3AUVBIVFBITUAAIN LA B IR DT IA LT IS
YasnuLitansinasdn
fanuudnssasnduitorsinasanmnasey
AIUDIANIAANNAT FANUFNAUTAUANNLTILTIVE
ﬂﬁmLi{mauazﬁﬂaﬂNﬁﬁTﬂﬁm”fgm\‘laﬁﬁ (p<0.001) lus
s2aULUNaNs 1w WemenuauWEIERIIeNILT LT
JasnsuLitansinrasuna Nt rhomboid N r = 0.561
9 0.569 sanusuNuERUNaLila serratus anterior
fudy 6N r = 0.552 LazAAMUFUNBERUNS e

upper trapezius @112 U1 r = 0.533 ANKAL

Table 2 Correlation between abdominal muscle strength and scapular muscle strength.

Variables Correlation p value
coefficient (r)
Abdominal muscle strength (DLLT)

- Abdominal x Right upper trapezius -0.608 <0.001*
- Abdominal x Left upper trapezius -0.576 <0.001*
- Abdominal x Right middle trapezius -0.153 0.051
- Abdominal x Left middle trapezius -0.188 0.016*
- Abdominal x Right lower trapezius -0.230 0.003*
- Abdominal x Left lower trapezius -0.253 0.001*
- Abdominal x Right serratus anterior -0.494 <0.001*
- Abdominal x Left serratus anterior -0.503 <0.001*
- Abdominal x Right rhomboid -0.493 <0.001*
- Abdominal x Left rhomboid -0.499 <0.001*
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Table 2 Correlation between abdominal muscle strength and scapular muscle strength. (continued)

a a < @ & L)
1Sy UINgUAINLTIUITIVDINAIN LR IN DY

¥ .:49' % Y o 1 P
LLa:na’mmaiana:Uﬂi%g{ﬂ') gUINRAITINBUWNNDY

Variables

Correlation p value

coefficient (r)

Abdominal muscle strength (PBU)
- Abdominal x Right upper trapezius

- Abdominal x Left upper trapezius

- Abdominal x Right middle trapezius

- Abdominal x Left middle trapezius
- Abdominal x Right lower trapezius

- Abdominal x Left lower trapezius

- Abdominal x Right serratus anterior

- Abdominal x Left serratus anterior
- Abdominal x Right rhomboid
- Abdominal x Left rhomboid

0.533 <0.001*
0.498 <0.001*
0.238 0.002*
0.233 0.003*
0.149 0.057
0.230 0.003*
0.522 <0.001*
0.552 <0.001*
0.561 <0.001*
0.569 <0.001*

Note: * Statistically significant difference (p<0.05, Spearman’s Correlation Coefficient)

s"mI,Lazvlaiémﬁ'unéjummsa:ﬁ'mu

;&“ﬂ's HUIARAIFIBLUIIUIN 164 318 LLﬂaLﬂuQﬂw

ﬁwm’auﬁun&iwmn'ﬁa:ﬁ'ﬂﬁ]m‘hmu 85 318 WAz bW
s"sm’fumjummmzﬁnwa‘hum 79 318 fa;&mﬁmﬁ'u
@ & oy ' ' oo = A
aﬂwmﬁ:wugmmao;dmﬂmmazﬂqw%mLauaLLa:qusJumyu
1393013197 3 (Table 3)

Table 3 Subjects characteristics among upper back pain patients with and without SCS.

332

Variables Upper back pain with SCS Upper back pain without p value
(n=85) SCS (n=79)

Sex; male/ females (n) 13/72 20/59 -
Age; yrs. (Mean+SD) 40.25+11.89 38.75+11.53 0.414
Weight; kg. (Mean+SD) 57.70+9.21 60.81+11.31 0.054
Height; cm (MeanzSD) 158.47+7.23 158.53+7.90 0.959
BMI; kg/m? (MeanzSD) 23.04+3.74 24.18+4.17 0.066
Waist circumference; cm. (Mean+SD) 78.87+10.17 81.57+10.36 0.094
Pain scale; VAS (Mean+SD) 5.65+1.19 5.31+1.16 0.070

Note: The differences between with and without SCS group were compared using independent samples t-test with the level of different

significances at p<0.05
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NANNTANEINLIN ﬂéjmjﬂa BN RIFIHUUANY
FunundueinTazinandenuud sy p9nduLite
G‘im’hmjwﬁhiwummﬁ”maﬂ'wﬁﬁfmﬁwﬁty,mmﬁﬁ
(p<0.001) Immjummau”ﬂiﬂ’swﬁ'dmuuuﬁwuiwﬁ'u
ﬂ@;ummiazuvﬂﬁmﬁﬂ’nuwﬁum"u panaLto TN 1o

nauLie upper trapezius nanuLia serratus anterior LAz

néwLite rhomboid Ysgasdn @‘ﬁﬂ'jméjwmmaﬁm
'ﬂ'a@ﬂﬁ'@d’suuuﬁleiwui’mﬂ”umjummsazﬂ'mmaaho
fnudamn198d@ (p<0.001) TuameAinnuudnsszas
ﬂﬁﬂmﬁta middle trapezius LLazﬂﬁﬂuLﬂfa lower trapezius
sznismaangu lifiaenuuandraiuadnafitbdagynig
806 (Table 4)

Table 4 Comparison of abdominal and scapular muscle strength between groups (with and without SCS).

Upper back pain with SCS Upper back pain without SCS p value
Median (interquartile range) Median (interquartile range)
Abdominal; DLLT (degree) 63.33 (54, 70) 43.33 (31.33, 54.67) <0.001*
Abdominal; PBU (mmHg) 3(2,5) 6 (4, 10) <0.001*
Upper trapezius Right (kg) 10.33 (8.67, 11.33) 12 (10.67, 13.33) <0.001*
Left (kg) 10 (8.33, 11.67) 11.67 (10.33, 13) <0.001*
Middle trapezius Right (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.160
Left (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.097
Lower trapezius Right (kg) 11 (10, 11.67) 11 (10.33, 12) 0.181
Left (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.080
Serratus anterior Right (kg) 7.67 (6, 9.33) 8.67 (7, 11) <0.001*
Left (kg) 7.33 (5.67, 8.67) 8.33 (7, 11) <0.001*
Rhomboid Right (kg) 10 (7.67, 11.33) 11.33 (10, 13) <0.001*
Left (kg) 10 (7.67, 11) 11 (10, 12.67) <0.001*

* Statistically significant diifferences (p<0.05, Mann-Whitney U test)
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