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The Effects of Soft Tissue Lengthening Methods on Pain and
Functional Changes in Patients with Low Back Pain

Eunsang Lee®

3Department of Physical Therapy, Gwangju Health University, Gwangju, Republic of Korea

Objective: This study aimed to investigate the effects of active and passive soft tissue mobilization and active stretching on pain,
functional disability, and flexibility in patients with nonspecific low back pain (NS-LBP). Specifically, it compared the
effectiveness of these interventions when applied to the hamstring muscles.

Design: A randomized controlled trial

Methods: A total of 45 participants (mean age: 23.03+3.90 years) with NS-LBP were randomly assigned into three groups: active
soft tissue mobilization (ASM) group (n=15), passive soft tissue mobilization (PSM) group (n=15), and hamstring active
stretching (AS) group (n=15). The interventions were conducted for 20 minutes, three times a week, for four weeks. Outcome
measures included pain assessed by the Numeric Pain Rating Scale (NPRS), functional disability measured by the Oswestry
Disability Index (ODI), and flexibility assessed using the Sit and Reach Test and Passive Straight Leg Raise (PSLR) test.
Results: The ASM group showed a significant reduction in NPRS scores (p <0.01) and ODI scores (p < 0.01) compared to the
PSM and AS groups. The ASM group also demonstrated significant improvements in flexibility in both the Sit and Reach Test (p
<0.01) and PSLR test (p <0.01) compared to the other groups.

Conclusions: Active soft tissue mobilization was more effective than passive soft tissue mobilization and active stretching in
reducing pain, improving functional disability, and enhancing flexibility in patients with NS-LBP. These findings suggest that
active interventions should be prioritized for managing NS-LBP.
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Table 1. General Characteristics of Participants (n=45)
Characteristics 331:[;:) (nl:il\l/ls) (n3A=S15) F(p)

Sex (meal/female) 9/6 8/7 8/6 0.085 (1.000)
Age (years) 23.93 (2.34)" 24.20 (2.60) 23.87 (1.13) 0.104 (0.902)
Height (cm) 169.60 (9.43) 170.53 (7.56) 171.07 (8.23) 0.160 (0.853)
Weight (kg) 66.20 (15.39) 64.13 (16.60) 70.13 (15.59) 0.553 (0.579)
Dominant side(L/R) 1/14 1/14 0/15 0.500 (0.610)
ODI baseline(%) 26.07 (4.68) 26.73 (4.18) 25.55 (4.24) 0.291 (0.749)

The values are presented mean (SD)*
AS: Hamstring Active stretching, ASM: active soft tissue mobilization, PSM: passive soft tissue mobilization, ODI:
Oswestry Disability Index.
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Figure 2. Passive soft tissue mobilization
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Numeric Pain Rating Scale (NPRS)

ASM 182 =4 & NPRS A4} 4.73(+1.98)0) 4
3.60(£1.55) 0.2, £20]1.13(x1.06) &-2|3+ 7Fa7}t e}
Ga(t=3.964, p<0.01), PSM 18 =2 A
4.00(1.13)9)4 =4 T 4.07(x1.33)02 EAZHoZ
©ojuldt 2ol O (t=-0.250, p>0.05), AS 1=
o =2 A 4201.52)9014 FA T 327(x1.22)02
0.93(0.96) 3-oJat Zrar} UeRdtht=3.761, p<
0.01)(Table 2).
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H(F=5.972, p=0.005), AkZA%4 A3} ASM I1Eo0]
PSMI1 &5t fo3t aupb Vet om(95% Cl=
2.13; -27, p=0.007), AS 1E0] PSMIEHT} 99

Table 2. Comparison of Pain and Functional disability (n=45)
i i) =1 FOSCl

baseline 4.73(1.98)* 4.00(1.13) 4.20(1.52) 0.849[3.85, 4.78]

NPRS  post 3.60(1.55) 4.07(1.33) 3.27(1.22)

(Point)  change -1.13(1.06)* 0.07(1.03) -0.93(0.96) 2.429[-0.98, -0.33] T T
t 3.964™ -0.250 37617
baseline 26.07(4.68) 26.73(4.18) 25.55(4.24) 0.291[24.93, 27.44]

ODI post 18.93(3.81) 24.73(2.15) 20.00(3.96)

(%) change 7.13(2.85) " 2.00(3.80)® 4.89(3.88) 9.543[3.77,5.93]1 11
t 8.452"™" 2.039 6.783""

The values are presented mean (SD)*

AS: Hamstring Active stretching, ASM: active soft tissue mobilization, PSM: passive soft tissue mobilization. NPRS:
Numeric Pain Rating Scale, ODI: Oswestry Disability Index.
Significant differences between groups (p <0.01), Bonferroni Post-hoc Analysis According to Each Group (*»<0.017:

A>P Bp< 017:P>C,p<0.017: A>C).
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e a7} YR TH95% CI=0.07; 1.93, p=0.031).

Oswestry Disability Index (ODI)

ASM 182 Z4 A 2607(x4.68)04 4 =
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25.55(4.24) 04 FA] T 20.00(£3.96) 0. 5.43(+3.88)
Golgt 7HAE HYrht=6.783, p<0.01).

ezt g 2EF Bk §93 JolE Hele
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Tl Bl frofdt 71e Aol i mdE ekt
(95% CI= -6.53; -0.53, p=0.016) (Table 2).

Qei 2|

Sit and Reach Test

ASM 182 X A 246845004 A
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e HYI(t=-6.348, p<0.001), AS IBL FA A

6.29(+6.94)0 4] ZA] T 11.03(+6.66)C. 2 4.81(+2.01)
2 gonaIE BYtHt=-4.977, p<0.01).

A% Aol G2 17 EIE HOPIE Hol2 BYlo
H(F=4.997, p=0.011), A=A A7 ASM 1Z0]
PSM 2Rt} 993t 9914 Tl 1Y om(95% CI
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ulal golst o4 WA mIE UERdTHOs% Cl=
-6.53; -0.53, p=0.014). T}2 23} I27F SoJ3t
FIZ Holx| 2kItHTable 3).

Passive Straight Leg Raise (PSLR)

ASM 1122 ZA A 69.20(£14.33)4 =4 =
83.93(£10.95)2 4% S-AXol| 14.73(x11.11)2] 3-2]st
AIE HYOH(t=-5.095, p<0. 001) PSMI1EL =
Al A 7487(x15.64)0l 4 EA BT 78.47(+12.83)2
3.60(+12.69)2 %946} FINE HolZ] FQkal(t=-1.099,
p>0 05), AS 152 22| A 72.88(£17.74)0l|A] =A)
3 81.49(+13.68)2 9.18(+12.03)5HEo] o2 G038t
FIE BYrkt=-3.553, p<0.01).

A% zpo] 2 25 Sk folgh AolE Helo
(F=3.553, p=0. 038) AEAA AT ASM :L—%o]
PSM TIFkHth 5 FAd o3 avE Hal
(95% CI=0.72; 5.80, p=0.014), T} 123}t= l—gﬂ—
o3t aakE HolA| Agtth(Table 3).

Table 3. Comparison of Flexibility assessment Before and After Intervention (n=45)
s s 15 P37l
baseline 2.46(8.45) 7.86(9.62) 6.29(6.94) 0.326[2.94, 8.10]
Sit and post 9.74(6.99) 11.97(8.97) 11.03(6.66)
Reach (mm) change 7.28(3.79)" 4.97(2.51) 4.81(2.01) 4.977[4.54,6.36] T
t 11,5177 -6.348""" -9.038""
baseline 69.20(14.33) 74.87(15.64) 72.88(17.74) 0.486[67.69, 76.87]
PSLR post 83.93(10.95) 78.47(12.83) 81.49(13.68)
) change 14.73(11.11)* 3.60(12.69) 9.18(12.03) 3.553[5.49, 12.76] "
t -5.095"" -1.099 -3.426™

The values are presented mean (SD)*
AS: Hamstring Active stretching, ASM: active soft tissue mobilization, PSM: passive soft tissue mobilization. PSLR:

Non-Dominant Side Passive Straight Leg Raise.

Significant differences between groups(p <0.01), Bonferroni Post-hoc Analysis According to Each Group (“p <0.05:
A>P,Bp<.05:P>C, p<0.05: A>C).
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