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Abstract. [Purpose] Clinicians have reported the effects of various instrument assisted soft tissue mobilization 
(IASTM) in patients. The purpose of this study was to investigated the effects of the Graston technique and general 
exercise on pain and range of motion (ROM) in patients with CLBP. [Subjects and Methods] 30 patients with CLBP 
participated in the study (Graston technique: 15; Control: 15). Before and after the 4-week intervention program, 
pain was assessed using a visual analog scale (VAS). Lumbar ROM was measured using a smartphone. The main 
effects and interaction were analyzed by two-way repeated ANOVA. [Results] A significant time-by-group interac-
tion was observed for the VAS and ROM. A post hoc paired t-test showed that pain decreased significantly post-
intervention within the Graston group. The lumbar ROM significantly increased post-intervention in both groups. 
[Conclusion] The Graston technique and general exercise resulted in pain relief and increased ROM. However, the 
Graston group showed significantly increased VAS and ROM more than control group. These findings suggest that 
the Graston technique can be useful as a pain decrease and ROM increase for patients with CLBP.
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INTRODUCTION

CLBP patients when bending forward to going back because of the balance of the posterior structures such as ligaments 
and erector spinae1). CLBP patients had neuromuscular problem or a problem of internal muscles, muscle weakness, pain 
due to shortening occurs complain2). A significant difference in muscular activities of erector spinae between the groups 
were obtained when returning to the erect position from the maximum flexion. Moreover, time lag between trunk and hip 
movement was much greater in patients than in healthy subjects. This study demonstrated that neuromuscular coordination 
between trunk and hip could be abnormal in patients with CLBP3).

Instrument assisted soft tissue mobilization or simply (IASTM) is a new range of tool which enables clinicians to ef-
ficiently locate and treat individuals diagnosed with soft tissue dysfunction. IASTM is a procedure that is rapidly growing 
in popularity due to its effectiveness and efficiency while remaining non-invasive, with its own indications and limitations. 
Gehlsen et al.4) investigated the effects of 3 separate IASTM pressures on rat achilles tendons. They concluded that fibroblast 
production is directly proportional to the magnitude of IASTM pressure used by the clinician. Davidson et al.5) supported 
Gehlsen et al.4) by concluding that intramuscular (IM) significantly increased fibroblast production in rat achilles tendons by 
using electron microscopy to analyze tissue samples following IM application. Davidson et al.5) found morphologic changes 
in the rough endoplasmic reticulum following IM application. Thus, indicating micro trauma to damaged tissues, resulting 
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in an acute fibroblast respons5). The results of this study indicate that an application of IASTM to the posterior shoulder 
provides acute improvements in both glenohumeral horizontal adduction range of motion (ROM) and internal rotation ROM 
among baseball players6).

In the present study, we determined the changes in the pain and ROM of back muscles after therapy using the Graston 
technique in patients with CLBP. We hypothesized that Graston technique would increase ROM and decrease pain more than 
the general exercise.

SUBJECTS AND METHODS

This study involved 30 patients (17 females, 13 males) with low back pain who visited B Hospital, Busan, Korea. Inclusion 
criteria included onset of low back pain of less than 12 weeks, CLBP (>90 days at time of enrolment)7). Exclusion criteria 
were a history of back surgery8), patients who had spinal fracture within six months and spinal tumor or other malignancy, 
and medicine for psychiatric disorder and who had possibility of exaggerated complaints due to automobile or accident insur-
ance7). All of the participants read and signed an informed consent form approved by the Inje University Ethics Committee 
for Human Investigations. Control group (n=15) age 33.0 ± 9.9, height 165.6 ± 7.9, body weight 61.8 ± 12.9, and VAS score 
48.9 ± 14.6. Graston group (n=15) age 40.6 ± 14.6, height 169.3 ± 10.2, body weight 63.9 ± 15.6, and VAS score 50.6 ± 12.7.

To measure lumbar ROM, hip ROM inclinometer application, Android 4.0 phone (Samsung Galaxy S3, SHV-E210S) was 
used. Data were collected using an Android 4.0 phone ROM was recorded. The intraclass correlation coefficients ranged 
from 0.82 to 0.902).

The Graston group used the DR. YOUSTM (SEED Technology; Bucheon, Republic of Korea) for Graston technique. The 
intervention was used to provide were used to IASTM the Graston technique of subjects.

Pain level was evaluated using visual analog scale (VAS; 100 mm)1, 8, 9). Zero indicated no pain and 100 mm indicate the 
worst pain level. The VAS score of 17 mm is reported as minimal clinically important difference10). Lumbar, hip ROM was 
measured with an inclinometer application. To measure lumbar flexion/extension, the neutral position, with feet 15 cm apart 
and heels aligned with floor tape. Smartphone placement were used at the T12–L1 between interspinous junction and S1 
tubercle11). The patient was asked to maximally flex/extend, keeping the knees straight, at which points readings were taken 
from inclinometer application. The method purport to record true lumbar flexion/extension without sacral involvement12). To 
measure lumbar lateral bending, smartphone placed at T12–L1 between over the sacrum according. The patient in full lateral 
bending right/left. Hip flexion ROM was measured with participants in the supine position smartphone was firmly attached 
with adhesive tape to the anterior aspect of the thigh, two centimeters proximal to the superior pole of the patella. The reading 
on the smartphone held against the skin laterally at the midpoint of the thigh (determined as midway between the lateral 
femoral condyle and greater trochanter) with the leg relaxed in neutral hip rotation, were recorded13). Maximal active hip 
flexion was then performed with the knee in flexion and recorded at the point at which a pain was experienced. This position 
was then maintained for three seconds to allow the smartphone to record the measurement13). We measured each motion in 
three trials and recorded the average.

The Graston group performed IASTM using the DR. YOUSTM during 4 weeks: posterior fascia, sacrum, hip lateral 
rotators, and hamstring bilaterally and general exercise. In the first, subjects were asked to kneel directly on the bed. The 
posterior fascia IASTM was microtrauma to stimulation lumbar posterior muscle erector spinae (iliocostalis, longissimus), 
and multifidus. The sacrum IASTM, subjects were asked to kneel directly on the bed. The hip lateral rotators IASTM was 
applied to kneeling prone position with knee and hip flexion sidelying position at gluteus maximus and gluteus medius. The 
hamstring bilaterally IASTM was applieded to prone position at biceps femoris, semitendinosus, and semimembranosus. The 
IASTM treatment was applied for approximately 20-seconds in a direction parallel to the muscle fibers being treated with the 
instrument at a 45° angle. Followed immediately by treating the muscles in a direction perpendicular to the muscle fibers with 
the instrument at a 45° angle for an additional 20-seconds, resulting in a total treatment time of approximately 40 seconds.

The control group was applied general exercise. General exercise were applied with stretching exercises and stationary 
bicycling for 10–15 minutes14, 15). Three sets of fifteen repetitions were performed, with rest times of 1 minute between sets 
during 4 weeks.

We expressed the mean and standard deviation (SD) of the VAS scores and ROM. Statistical analyses were performed with 
the SPSS software (ver. 22.0 for Windows; SPSS Inc., Chicago, IL, USA). A two-way repeated-measures analysis of variance 
(ANOVA) was used to determine the main effect and any interaction between the VAS score and ROM. The within-group 
factor was time (pre-intervention vs. post-intervention) and the between-group factor was group (Graston vs. Control). A 
p-value<0.05 was considered statistically significant. If a significant main effect or time-by-group interaction effect was 
detected, a post hoc independent and paired t-test was used.

RESULTS

Significant main effects of time were observed in pain. VAS scores significantly decreased post-intervention versus pre-
intervention in Graston groups (Table 1; Graston: 25.5 ± 7.3 mm vs. 50.6 ± 12.8 mm, p<0.001; Control: 44.6 ± 12.9 vs. 48.9 
± 14.6, p=0.334).

Significant main effects of time were observed in ROM. ROM of lumbar flexion significantly increased post-intervention 
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versus pre-intervention in both groups (Table 2; Graston: 89.3 ± 10.5° vs. 74.5 ± 14.2°, p<0.001; Control: 75.5 ± 17.5° vs. 
78.3 ± 8.8°, p=0.492). ROM of lumbar extension significantly increased post-intervention versus pre-intervention in both 
groups (Table 2; Graston: 19.8 ± 2.42° vs. 13.0 ± 3.2°, p<0.001; Control: 14.6 ± 2.3° vs. 13.3 ± 2.4°, p=0.026). ROM of 
lateral bending (right) significantly increased post-intervention versus pre-intervention in both groups (Table 2; Graston: 25.6 
± 4.7° vs. 23.6 ± 3.3°, p<0.001; Control: 23.6 ± 3.3° vs. 22.9 ± 3.3°, p=0.002). ROM of lateral bending (left) significantly 
increased post-intervention versus post-intervention in both groups (Graston: 25.7 ± 4.6° vs. 21.3 ± 4.2°, p<0.001; Control: 
24.2 ± 3.3° vs. 23.2 ± 3.3°, p=0.014). ROM of hip flexion significantly increased post-intervention versus post-intervention 
in both groups (Graston: 118.1 ± 8.1° vs. 110.2 ± 6.6°, p<0.001; Control: 111.8 ± 5.5° vs. 110.6 ± 6.8°, p=0.021). There were 
significant differences in lumbar and hip ROM between groups.

DISCUSSION

Many researchers have investigated the effects of soft tissue mobilization in patients9, 15–17). However, few studies have 
investigated the effect of soft tissue mobilization on ROM, pain in patients with CLBP. We investigated the effects of 
the Graston technique compare with general exercise in patients with CLBP. Our results show that the Graston technique 
decreased pain and increased ROM in patients with CLBP. These results confirm that both methods lead to pain relief and 
increased ROM. These findings indicate that the Graston technique could be recommended in the rehabilitation of patients 
with CLBP.

The Graston group showed improvements decreased pain and increased ROM. In this study, pain significantly decreased 
in Graston group. Our results are consistent with other reports15, 18). Previous studies explained that pain decreases could 
be affected erector spinae activity1, 19, 20), and back muscle activity was decrease21, 22). Our results demonstrated that after 
performing the Graston technique pain significantly decreased. Thus, Graston technique may help to decrease lumbar pain 
in patients with CLBP. Graston technique more than general exercise under these conditions may drcrease muscle activities, 
leading to decreased back pain. A VAS score of 17 mm is the minimal clinically important difference10). Mean differences 
in VAS score reduced pre- and post-intervention were 25.1 mm in the Graston group and 4.3 mm in the control group. We 
propose that both the Graston technique compare with general exercise contributed to decrease pain in patients with CLBP.

Active lumbar flexion, extension, lateral bending and hip flexion were increased both in the Graston technique and control 
group. Graston technique and general exercises are used to increase ROM and may do nothing more; a meta-analysis indicated 
that pain modality did not significantly increase ROM22). This was because the Graston technique helped to prevent muscle 
atrophy and restored muscle balance and general exercise included stretching for improving ROM. Thus, the hypothesis of 
the present study was confirmed, as Graston technique increased lumbar and hip ROM more significantly than the general 
exercise. However, both the Graston and control groups showed significantly increased lumbar and hip ROM after the 
interventions. Consequently, the Graston technique may be a useful intervention for ROM of lumbar and hip.

The present study had several limitations. First, it only investigated changes in pain, ROM after the Graston technique, 
and did not measure the muscles activity. Thus, further studies are required to investigate changes in back muscle activity 
after the Graston technique. Second, the duration of intervention was short. Usually, a 6–8 week or longer intervention period 
has been used because the most significant progress may be made after at least 6 weeks23, 24). However, what is the optimal 
exercise period remains unclear25). Our results showed that after 4 weeks, the Graston technique significantly increased ROM 
and decreased pain. Further research is needed to investigate the long-term effects of the Graston technique on pain muscle 
activity and ROM in patients with CLBP.

Table 1. Change in pain between pre- and post-intervention 
(N=30)

Variable Group
Pre- 

intervention
Post- 

intervention
Mean ± SD Mean ± SD

VAS 
(mm)

Graston (n=15) 50.6 ± 12.7 25.5 ± 7.3*
Control (n=15) 48.9 ± 14.6 44.6 ± 12.9

*p<0.05. VAS: visual analog scale.

Table 2. Change in range of motion between pre- and post-inter-
vention (N=30)

Variable Group
Pre- 

intervention
Post- 

intervention
Mean ± SD Mean ± SD

Lumbar  
flexion

IASTM (n=15) 74.5 ± 14.1 89.3 ± 10.5*
Control (n=15) 78.2 ± 8.7 75.5 ± 17.5*

Lumbar  
extension

IASTM (n=15) 13.0 ± 3.2 19.8 ± 2.4*
Control (n=15) 13.3 ± 2.4 14.6 ± 2.3*

Lumbar lateral 
bending (Rt)

IASTM (n=15)  22.1 ± 4.4 25.6 ± 4.7*
Control (n=15) 22.9 ± 3.3  23.6 ± 3.3*

Lumbar lateral 
bending (Lt)

IASTM (n=15)  21.3 ± 4.2  25.7 ± 4.6*
Control (n=15) 23.2 ± 3.3 24.2 ± 3.3*

Hip flexion
IASTM (n=15) 110.2 ± 6.6 118.1 ± 8.1*
Control (n=15)  110.6 ± 6.8  111.8 ± 5.5*

*p<0.05
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We investigated the effects of the Graston technique on pain and ROM in patients with chronic low back pain. Both the 
Graston technique and general exercise induced increased ROM. However, only the Graston group showed more pain relief 
and increased ROM. These findings suggest that the Graston technique can be useful as a pain relief and ROM increasing 
program for patients with CLBP.

ACKNOWLEDGEMENT

This research was supported by Basic Science Research Program through the National Research Foundation of Korea 
(NRF) funded by the Ministry of Education (No. 2015R1D1A1A01056853).

REFERENCES

1) Dubois JD, Piché M, Cantin V, et al.: Effect of experimental low back pain on neuromuscular control of the trunk in healthy volunteers and patients with 
chronic low back pain. J Electromyogr Kinesiol, 2011, 21: 774–781. [Medline]  [CrossRef]

2) Hartvigsen L, Kongsted A, Hestbaek L: Clinical examination findings as prognostic factors in low back pain: a systematic review of the literature. Chiropr 
Man Therap, 2015, 23: 13. [Medline]  [CrossRef]

3) Scott IR, Vaughan AR, Hall J: Swiss ball enhances lumbar multifidus activity in chronic low back pain. Phys Ther Sport, 2015, 16: 40–44. [Medline]  [Cross-
Ref]

4) Gehlsen GM, Ganion LR, Helfst R: Fibroblast responses to variation in soft tissue mobilization pressure. Med Sci Sports Exerc, 1999, 31: 531–535. [Medline]  
[CrossRef]

5) Davidson CJ, Ganion LR, Gehlsen GM, et al.: Rat tendon morphologic and functional changes resulting from soft tissue mobilization. Med Sci Sports Exerc, 
1997, 29: 313–319. [Medline]  [CrossRef]

6) Laudner K, Compton BD, McLoda TA, et al.: Acute effects of instrument assisted soft tissue mobilization for improving posterior shoulder range of motion in 
collegiate baseball players. Int J Sports Phys Ther, 2014, 9: 1–7. [Medline]

7) Lee SW, Kim SY: Effects of hip exercises for chronic low-back pain patients with lumbar instability. J Phys Ther Sci, 2015, 27: 345–348. [Medline]  [CrossRef]
8) Deckers K, De Smedt K, van Buyten JP, et al.: Chronic low back pain: restoration of dynamic stability. Neuromodulation, 2015, 18: 478–486, discussion 486. 

[Medline]  [CrossRef]
9) Han GS, Cho MH, Nam KT, et al.: The effects on muscle strength and visual analog scale pain of aquatic therapy for individuals with low back pain. J Phys 

Ther Sci, 2011, 23: 57–60.  [CrossRef]
10) Mark HSM, AU TTS, Choi YF, et al.: The minimum clinically significant difference in visual analogue scale pain score in a local emergency setting. Hong 

Kong J Emerg Med, 2009, 16: 233–236.
11) Breum J, Wiberg J, Bolton JE: Reliability and concurrent validity of the BROM II for measuring lumbar mobility. J Manipulative Physiol Ther, 1995, 18: 

497–502. [Medline]
12) Keeley J, Mayer TG, Cox R, et al.: Quantification of lumbar function. Part 5: Reliability of range-of-motion measures in the sagittal plane and an in vivo torso 

rotation measurement technique. Spine, 1986, 11: 31–35. [Medline]  [CrossRef]
13) Charlton PC, Mentiplay BF, Pua YH, et al.: Reliability and concurrent validity of a Smartphone, bubble inclinometer and motion analysis system for measure-

ment of hip joint range of motion. J Sci Med Sport, 2015, 18: 262–267. [Medline]  [CrossRef]
14) Ludewig PM, Hoff MS, Osowski EE, et al.: Relative balance of serratus anterior and upper trapezius muscle activity during push-up exercises. Am J Sports 

Med, 2004, 32: 484–493. [Medline]  [CrossRef]
15) Chatchawan U, Jupamatangb U, Chanchitc S, et al.: Immediate effects of dynamic sitting exercise on the lower back mobility of sedentary young adults. J Phys 

Ther Sci, 2015, 27: 3359–3363. [Medline]  [CrossRef]
16) Burke J, Buchberger DJ, Carey-Loghmani MT, et al.: A pilot study comparing two manual therapy interventions for carpal tunnel syndrome. J Manipulative 

Physiol Ther, 2007, 30: 50–61. [Medline]  [CrossRef]
17) Christenson RE: Effectiveness of specific soft tissue mobilizations for the management of Achilles tendinosis: single case study—experimental design. Man 

Ther, 2007, 12: 63–71. [Medline]  [CrossRef]
18) Hunter G: Specific soft tissue mobilization in the management of soft tissue dysfunction. Man Ther, 1998, 3: 2–11. [Medline]  [CrossRef]
19) Aspegren D, Hyde T, Miller M: Conservative treatment of a female collegiate volleyball player with costochondritis. J Manipulative Physiol Ther, 2007, 30: 

321–325. [Medline]  [CrossRef]
20) Lee CW, Hwangbo K, Lee IS: The effects of combination patterns of proprioceptive neuromuscular facilitation and ball exercise on pain and muscle activity 

of chronic low back pain patients. J Phys Ther Sci, 2014, 26: 93–96. [Medline]  [CrossRef]
21) Saner J, Kool J, Sieben JM, et al.: A tailored exercise program versus general exercise for a subgroup of patients with low back pain and movement control 

impairment: a randomised controlled trial with one-year follow-up. Man Ther, 2015, 20: 672–679. [Medline]  [CrossRef]
22) Cho HY, Kim EH, Kim J: Effects of the CORE exercise program on pain and active range of motion in patients with chronic low back pain. J Phys Ther Sci, 

2014, 26: 1237–1240. [Medline]  [CrossRef]
23) Hammer WI, Pfefer MT: Treatment of a case of subacute lumbar compartment syndrome using the Graston technique. J Manipulative Physiol Ther, 2005, 28: 

199–204. [Medline]  [CrossRef]
24) Blanchette MA, Normand MC: Augmented soft tissue mobilization vs natural history in the treatment of lateral epicondylitis: a pilot study. J Manipulative 

Physiol Ther, 2011, 34: 123–130. [Medline]  [CrossRef]
25) Arokoski JP, Valta T, Kankaanpää M, et al.: Activation of lumbar paraspinal and abdominal muscles during therapeutic exercises in chronic low back pain 

patients. Arch Phys Med Rehabil, 2004, 85: 823–832. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/21641235?dopt=Abstract
http://dx.doi.org/10.1016/j.jelekin.2011.05.004
http://www.ncbi.nlm.nih.gov/pubmed/25802737?dopt=Abstract
http://dx.doi.org/10.1186/s12998-015-0054-y
http://www.ncbi.nlm.nih.gov/pubmed/24894763?dopt=Abstract
http://dx.doi.org/10.1016/j.ptsp.2014.02.007
http://dx.doi.org/10.1016/j.ptsp.2014.02.007
http://www.ncbi.nlm.nih.gov/pubmed/10211847?dopt=Abstract
http://dx.doi.org/10.1097/00005768-199904000-00006
http://www.ncbi.nlm.nih.gov/pubmed/9139169?dopt=Abstract
http://dx.doi.org/10.1097/00005768-199703000-00005
http://www.ncbi.nlm.nih.gov/pubmed/24567849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25729164?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.345
http://www.ncbi.nlm.nih.gov/pubmed/25683776?dopt=Abstract
http://dx.doi.org/10.1111/ner.12275
http://dx.doi.org/10.1589/jpts.23.57
http://www.ncbi.nlm.nih.gov/pubmed/8583171?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2939567?dopt=Abstract
http://dx.doi.org/10.1097/00007632-198601000-00009
http://www.ncbi.nlm.nih.gov/pubmed/24831757?dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2014.04.008
http://www.ncbi.nlm.nih.gov/pubmed/14977678?dopt=Abstract
http://dx.doi.org/10.1177/0363546503258911
http://www.ncbi.nlm.nih.gov/pubmed/26696698?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.3359
http://www.ncbi.nlm.nih.gov/pubmed/17224356?dopt=Abstract
http://dx.doi.org/10.1016/j.jmpt.2006.11.014
http://www.ncbi.nlm.nih.gov/pubmed/16777469?dopt=Abstract
http://dx.doi.org/10.1016/j.math.2006.02.012
http://www.ncbi.nlm.nih.gov/pubmed/11487295?dopt=Abstract
http://dx.doi.org/10.1054/math.1998.0310
http://www.ncbi.nlm.nih.gov/pubmed/17509441?dopt=Abstract
http://dx.doi.org/10.1016/j.jmpt.2007.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24567683?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.93
http://www.ncbi.nlm.nih.gov/pubmed/25770419?dopt=Abstract
http://dx.doi.org/10.1016/j.math.2015.02.005
http://www.ncbi.nlm.nih.gov/pubmed/25202188?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.1237
http://www.ncbi.nlm.nih.gov/pubmed/15855909?dopt=Abstract
http://dx.doi.org/10.1016/j.jmpt.2005.02.010
http://www.ncbi.nlm.nih.gov/pubmed/21334545?dopt=Abstract
http://dx.doi.org/10.1016/j.jmpt.2010.12.001
http://www.ncbi.nlm.nih.gov/pubmed/15129408?dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2003.06.013

