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Abstract 
Background and objectives: The study aimed to compare the effectiveness of craniosacral therapy (CST), muscle 

energy technique (MET), and sensorimotor training (SMT) on pain, disability, depression, and quality of life of patients 

with non-specific chronic low back pain (NCLBP). 

Methodology: In this randomized clinical trial study 45 patients with NCLBP were randomly divided in three groups 

including CST, SMT, and MET. All groups received 10 sessions CST, SMT, and MET training in 5 weeks. Visual 

analogue scale (VAS), Oswestry functional disability questionnaire (ODQ), Beck depression inventory-II (BDI-II), 

and 36-item short form health survey (SF-36) were used to evaluate the pain, disability, depression, and quality of life, 

respectively, in three times, before treatment, after the last session of treatment, and after 2 months follow up. 

 Results: The Results showed that VAS, ODI, BDI, and SF-36 changes were significant in the groups SMT, CST and 

MET (p < 0.001, p < 0.001, p < 0.001). The VAS, ODI, BDI, and SF-36 changes in post-treatment and follow-up times 

in the CST group were significantly different in comparison to SMT group, and the changes in VAS, ODI, BDI, and 

SF-36 at after treatment and follow-up times in the MET group compared with the CST group had a significant 

difference (p < 0.001). 

Conclusion: Craniosacral therapy, muscle energy technique, and sensorimotor training were all effective in 

improvement of pain, depression, functional disability, and quality of life of patients with non-specific chronic low 

back pain. Craniosacral therapy is more effective than muscle energy technique, and sensorimotor training in post-

treatment and follow up. The effect of craniosacral therapy was continuous after two months follow up. 
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1. Introduction 
Non-specific chronic low back pain (NCLBP) is a low 

back pain which is not attributable to a distinguishable, 

recognized certain pathology.1 Low back pain is 

estimated to be one of the important reasons of 

disability adjusted life years (DALYs).2 Non-specific 

Chronic low back pain (NCLBP) is a common 

problem.1 The lifetime occurrence of low back pain is 

informed to be 84%, and the frequency of chronic low 

back pain is around 23%, and about 11-12% of the 

people being disabled by low back pain.1 NCLBP is 

the most prevalent form of low back pain. NCLBP is 

mostly common at the age of 35 to 55 y.3 Hence, low 

back pain has a severe influence on the workforce and 

lead to a significant socioeconomic effects.3 

Muscle Energy Technique (MET) is a multipurpose 

method conventionally used to address muscular 

tension, pain, and joint dysfunction and to develop 

range of motion (ROM).4 MET is a method in that the 

patient supplies the curative force, rather than the care 

giver.5 It was shown that MET is effective in 

decreasing lumbopelvic pain,6 decreasing disability in 

acute LBP,7 and Improving lumbar and cervical ROM 

in asymptomatic people.8 Recently, it is shown that 

MET is effective in the treatment of LBP, nevertheless 

it requires to be compared with other manual therapy 

methods.9 

Craniosacral therapy (CST) is an alternative and 

complementary therapy which claimed to release the 

tension of the muscles, ligaments, and fascia in the 

sacral area.10 CST seems activate central pain 

inhibitory centers.11 CST is suggested for all 

musculoskeletal conditions particularly back pain 10, 11. 

It was shown that CST has effect on non-specific 

chronic low back pain,12 pelvic pain,13 chronic neck 

pain,14 and acute lower back pain.15 

Recent research has indicated that proprioceptive 

sense is related to back pain and these individuals have 

weaker proprioceptive sense.16 It is demonstrated that 

Sensorimotor Training (SMT) can improve the 

proprioceptive sense. Studies have shown the effect of 

SMT on chronic low back pain control.17-19 

NCLBP has become of the main public health issues 

throughout the world.1 The prevalence of chronic 

NCLBP is considerable and a percentage of the 

population being disabled by it 1. Also, it has a severe 

effect on the workforce and cause a significant 

socioeconomic effects3 Therefore, finding an effective 

method for treatment is important. Craniosacral 

therapy as a soft tissue manipulation leading to 

increased parasympathetic activity, which provides 

comfort and facilitation and cognitive processes.20 It 

removes pressure patterns which regulating the cycle 

of the brain, rhythm of the craniosacral, and 

accelerating the circulation of the CSF,21 thereby 

affecting the entire body. CST decreases the muscle 

tone and causes relaxation and mood improvement in 

individuals.22 Therefore, the hypothesis of this study is 

that whether CST has more effect on NCLBP rather 

than met and Smt. although there are studies that 

evaluated the effect of MET, SMT, or CST methods on 

NCLBP patients, no study compared the effect of these 

three methods on NCLBP. The aim of the present study 

is to assess the effectiveness of MET, CST, and CST 

on pain control, disability, depression, and quality of 

life of patients with NCLBP. 

2. Methodology 
In this randomized clinical trial 

(IRCT20170117032020N3) study 45 patients with 

NCLBP who referred to physiotherapy clinic of School 

of Rehabilitation of Iran University of Medical 

Sciences from September 2016 until November 2017 

were participated. The sampling method was non-

random. The number of samples was calculated 

through G-Power software and based on the studies of 

Volpe et al.23 and Salavati et al.24 and the following 

sample size was obtained: 

In this study, α (probability of error of the first type) is 

equal to 0.05 and β (probability of error of the second 

type) is equal to 80%, based on which the effect size = 

1. Therefore, currently the number of people studied in 

each of the 3 groups of 15 people is considered. 

The NCLBP were defined as a localized pain in the 

lumbar region (from the twelfth rib to the gluteal fold) 

for 3 months continuously or repeatedly for more than 

six months and with an intensity of less than 6 to at 

least 3 based on the visual scale of the pain and it is 

defined by a specialist. The inclusion criteria were 

having low back pain below the costal margin and 

above inferior gluteal folds and suffering from low 

back pain (LBP) for more than 6 months; having the 

age range of 20 to 40 y old, and the disability level of 
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more than 14% and less than 50% according to 

Oswestry questionnaire; and the exclusion criteria 

were pregnancy, history of neurologic disorder, 

infection, seizure, inflammatory diseases, tumor, 

lumbar fracture, and lumbar surgery. The eligible 

subjects were randomly divided in three groups 

including CST (n =15), SMT (n = 15), and MET (n = 

15). Patients were matched for age, sex and body mass 

index in all groups. The study was approved by ethical 

committee of Iran University of Medical Sciences 

(IR.IUMS.REC139509211342216). Written consent 

was obtained from all participants. The interventions 

were performed as follow in 3 groups: 

An experienced craniosacral therapist carried out the 

CST. Modified therapeutic protocol by Upledger and 

Vredevoogd was used for CST.25 Patients received 10 

session of CST in 5 weeks (2 sessions per week) and 

each session lasts 45 minutes. A session contains 4 

phases including in prone position, in side-lying 

position behind the therapist, in side-lying in front of 

the therapist, and in supine position (Figure 1); Patients 

were in each position for 10 minutes. To feel and 

follow craniosacral movements, craniosacral therapist 

put her both hands on two regions or bones.25 

In MET group 10 sessions of muscle energy technique 

in 5 weeks (2 sessions per week) 26 were performed for 

treatment of posterior rotation of the right or left 

innominate (to restore anterior rotation) and anterior 

rotation of the right or left innominate (to restore 

posterior rotation) dysfunctions (with regard to the side 

of the dysfunction) which were done 3-5 times per 

session with 5-10 sec time of hold for each position, 

and correction of a sacroiliac joint up slip which was 

done 12 times each session27 (Figure 2). Dysfunctions 

were determined using the following tests: Standing 

flexion test, Gillet test or Stork test (sacral fixation 

test), supine to sit test, and sitting flexion test.  

In SMT group, patients received 10 sessions of balance 

training in 5 weeks (2 sessions per week) based on 

global approach by Page (2006). According to this 

approach, patients’ progress evaluated through three 

stages of static, dynamic, and functional during 10 

sessions.28 In each stage, patients experience different 

postures and base of support and their center of gravity 

is being challenged (Figure 3). To determine the pain 

intensity a 10 cm visual analogue scale (VAS) was 

used. VAS contains 0 to 10 degree which 0 represents 

“no pain” and 10 represent “worst imaginable pain”. 

This scale is a reliable and valid measurement tool for 

pain assessment in NCLBP.29 Participants were asked 

to score their pain at the test time.  

The Persian version of Oswestry functional disability 

questionnaire (ODQ) was used to assess the functional 

disability of patients (16). ODQ includes 10 items, 

each scored from 0 to 5 and the highest score is 50 

which should be doubled to show the percentage. The 

higher Oswestry disability index (ODI) scores shows 

the higher level of disability. According to the 

Baradaran et al. study, Infraclass correlation 

coefficient (ICC) for each item ranged from 0.43 to 

0.80 that shows a good reliability and reproducibility 

of each item. Cronbach's α coefficient was 0.69 that 

shows a good internal consistency for Persian version 

of ODQ.30 

To evaluate the depression in patients the Beck 

depression inventory-II (BDI-II) was used. BDI-II 

contains 21 questions. Each question has 4 sentences 

describing the patient’s situation. BDI-II score ranges 

from 0 to 63 and the higher scores designates the 

higher level of depression.31 Ghassemzadeh et al. 

showed that the BDI-II Persian version had high 

internal consistency (Cronbach’s α = 0.87) and 

acceptable test-retest reliability (r = 0.74).32 

The Persian version of 36-item short form health 

survey (SF-36) was used to measure the quality of life 

of patients.33 This questionnaire has 8 domains 

including physical function, body pain, social 

functioning, general health, role physical, vitality, role 

emotional and mental health. Each domain is scored 

from 0 to 100 scale that the higher scores specify the 

better health condition. Montazeri et al. revealed that 

the internal consistency for all eight SF-36 scales met 

the minimum reliability standard, the Cronbach's alpha 

coefficients was ranged from 0.77 to 0.90 except for 

the vitality scale that was 0.65.33  

Patients were asked to report the VAS score and fill the 

ODQ, BDI-II, and SF-36 questioners before the 

treatment, after the last session of treatment, and after 

2 months follow up.  

SPSS version 16 was used to analyze the data. 

ANOVA and Tukey post hoc tests used to compare the 

data. Repeated measures of analysis of variance 

(ANOVA, Wilks' Lambda test) was used to assess the 

effects of group, time and their interaction for VAS,  
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Figure 1: Craniosacral therapy method 

 

In MET group 10 sessions of muscle energy technique 

in 5 weeks (2 sessions per week)26 were performed for 

treatment of posterior rotation of the right or left 

innominate (to restore anterior rotation) and anterior 

rotation of the right or left innominate (to restore 

posterior rotation) dysfunctions (with regard to the side 

of the dysfunction) which were done 3-5 times per  

 

Figure 2: Muscle energy technique 

 

 

 

 

 

 

 

Figure 3: Sensorimotor training  

ODI, BDI-II and SF-36. Values were significant at p < 

0.001. Flowchart of study is shown in Figure 4. 

3. Results 
The results of repeated measure of ANOVA test 

showed that VAS changes were significant at all 3 

times in each of the SMT, CST and MET groups (p < 

0.001, p < 0.001, and p < 0.001). The result of the 

ANOVA test showed that the VAS variable in the 

baseline time was not significantly different between 

the groups, but in after treatment and post-follow up, 

there was a significant difference (p = 0.137, p < 0.001, 

p < 0.001). The result of the Tukey's post hoc test 

showed that VAS changes in post-treatment and 

follow-up time in the CST group were significantly 

different in  
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 Figure 4: CONSORT flowchart

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Comparing VAS scores at Base time, Post-treatment and in follow-up time with the results of repeated 
measures of ANOVA (Mean ± SD) 

Intervention 
Groups 

Time p value 

Base time 
Post-

treatment 
Follow up P01 P02 P12 P 

SMT 6.52 ± 1.01 3.05 ± 0.80 4.17 ± 0.86 < 0.001 < 0.001 < 0.001 < 0.001 

CST 6.92 ± 1.00 1.36 ± 0.62* 0.33 ± 0.51*  < 0.001 < 0.001 < 0.001 < 0.001 

EMT 6.20 ± 1.14 2.20 ± 0.77# 4.06 ± 0.88# < 0.001 < 0.001 < 0.001 < 0.001 

P 0.137 < 0.001 < 0.001     

Results of 
repeated 
measure of 
ANOVA 

Time effect p < 0.001 F = 851.561 Effect size = 0.952 

Group effect  p < 0.001 F = 22.090 Effect size = 0.507 

Interaction Effect p < 0.001 F = 87.080 Effect size = 0.802 

* Significant differences compared to SMT group, # significant differences compared to CST group, P01: Comparison of Post-treatment with base 

time, P02: Comparison of follow up with base time, P12: Comparison of Follow up by Post-treatment 

Subjects screened for study (n = 90) 

44 subjects excluded 
Not meeting inclusion (n = 42) 
Declined to participate (n = 2) 

Other reasons (n = 0)  

 

Enrolled into study (n = 46) 

Randomized (n = 45) 

Allocated to CST group (n = 15) 
Received allocated 

intervention (n = 45) 
Did not recived allocated 

intervention (n = 0) 

Allocated to MET group (n = 15) 
Received allocated intervention 

(n = 45) 
Did not recived allocated 

intervention (n = 0) 

 

Allocated to SMT group (n = 15) 
Received allocated intervention 

(n = 45) 
Did not recived allocated 

intervention (n = 0) 

 

Lost to follow up (n = 0) 
Discontinued intervention (n = 0) 

 

Lost to follow up (n = 0) 
Discontinued intervention (n = 0) 

Lost to follow up (n = 0) 
Discontinued intervention (n = 0) 

 

Did not participate for first 

session (n = 1) 

Analyzed (n = 0) 
Excluded from analysis (n = 0) 

Analyzed (n = 0) 
Excluded from analysis (n = 0) 

 

Analyzed (n = 0) 
Excluded from analysis (n = 0) 
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Figure 1: VAS scores of groups in base time, post- 
treatment and follow-up  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: ODI scores of groups in base time, post- 

treatment and follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: BDI scores of groups in base time, post- 
treatment and follow-up 

 

 

 

 

 

 

 

 

 

 

Figure 4: SF-36 scores of groups at three times 

  

that ODI changes in post-treatment and follow-up time 

in the CST group were significantly different in 

comparison to SMT group, and the changes in ODI at 

after treatment and follow-up times in the CST group 

compared with the MET group had a significant 

difference (Table 2; Figure 2). The results of repeated 

measure of ANOVA test showed that BDI changes 

were significant at 3 readings in each of the SMT, CST 

and MET groups (p < 0.001, p < 0.001, p < 0.001). The 

result of the ANOVA test showed that the BDI variable 

in the baseline time was not significantly different 

between 3 groups, but in after treatment and post-

follow up, there was a significant difference (p = 

0.579, p <0.001, p <0.001). The result of the Tukey's 

post hoc test showed that BDI changes in post-

treatment and follow-up time in the CST group were 

significantly different in comparison to SMT group, 

and the changes in BDI at after treatment and follow-

up times in the CST group compared with the MET 

group had a significant difference (Table 3; Figure 3). 

The results of repeated measure of ANOVA test 

showed that SF-36 changes were significant at 3 

readings in each of the SMT, CST and MET groups (p 

< 0.001, p < 0.001, p < 0.001). The result of the 

ANOVA test showed that the SF-36 variable in the 

baseline time was not significantly different between 3 

groups, but after treatment and post-follow up, there 

was a significant difference (p = 0.707, p < 0.001, p < 

0.001). The result of the Tukey's post hoc test showed 

that BDI changes in post-treatment and follow-up time 

in the CST group were significantly different in 

comparison to SMT group, and the changes in SF-36 

at after treatment and follow-up times in the CST 

group compared with the group MET had a significant 

difference (Table 4; Figure 4). 
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* Significant differences compared to SMT group, # significant differences compared to CST group, P01: Comparison of Post-treatment 

with base time, P02: Comparison of follow up with base time, P12: Comparison of Follow up by Post-treatment 

Table 4: Comparing SF-36 scores at base time, post-treatment and in follow-up time with the results of 

repeated measures of ANOVA

Table 2: Comparing ODI scores at base time, post-treatment and in follow-up time with the results of 

repeated measures of ANOVA 

Intervention 
Groups 

Time p value 

Base time 
Post-

treatment 
Follow up P01 P02 P12 P 

SMT 32.40 ± 
10.98 

17.07 ± 7.28 22.13 ± 6.90 < 0.001 0.002 0.018 < 0.001 

CST 34.50 ± 8.50 5.38 ± 3.07* 0.75 ± 1.43* < 0.001 < 0.001 < 0.001 < 0.001 

EMT 
30.47 ± 8.07 18.87 ± 6.59# 

19.07 ± 
5.18# 

< 0.001 < 0.001 < 0.001 < 0.001 

P 0.485 < 0.001 < 0.001     

Results of 
repeated 
measure of 
ANOVA 

Time effect p < 0.001 F = 199.090 Effect size = 0.822 

Group effect p < 0.001 F = 16.389 Effect size = 0.433 

Interaction 
Effect 

p < 0.001 F = 27.858 Effect size = 0.564 

* Significant differences compared to SMT group, # significant differences compared to CST group, P01: Comparison of Post-
treatment with base time, P02: Comparison of follow up with base time, P12: Comparison of Follow up by Post-treatment 

Table 3: Comparing BDI scores at base time, post-treatment and in follow-up time with the results of 
repeated measures of ANOVA 

Intervention 
Groups 

Time (Mean ± SD) p value 

Base time 
Post-

treatment 
Follow up P01 P02 P12 P 

SMT 25.67 ± 6.77 15.60 ± 5.52 20.53 ± 5.89 < 0.001 0.001 0.009 < 0.001 

CST 27.38 ± 8.61 5.88 ± 4.14* 2.13 ± 2.41* < 0.001 < 0.001 < 0.001 < 0.001 

EMT 28.60 ± 7.41 20.53 ± 9.97# 22.00 ± 7.43# < 0.001 0.010 1.000 < 0.001 

P 0.579 < 0.001 < 0.001     

Results of 
repeated 
measure of 
ANOVA 

Time effect p < 0.001 F = 118.547 Effect size = 0.734 

Group effect p < 0.001 F = 18.617 Effect size = 0.464 

Interaction Effect p < 0.001 F = 24.329 Effect size = 0.531 

Groups 
Time (Mean ± SD) P value 

Base time Post-treatment Follow up P01 P02 P12 P 

SMT 45.80 ± 18.21 68.47 ± 14.97 58.87 ± 15.17 < 0.001 0.001 0.010 < 0.001 

CST 35.31 ± 13.43 89.81 ± 5.23* 96.56 ± 5.87* < 0.001 < 0.001 0.021 < 0.001 

EMT 46.60 ± 14.79 71.20 ± 15.23# 59.40 ± 16.36# < 0.001 0.012 < 0.001 < 0.001 

P 0.089 < 0.001 < 0.001     

Results of 
repeated 
measure of 
ANOVA 

Time effect p < 0.001 F = 223.665 Effect size = 0.839 

Group effect p = 0.001 F = 8.672 Effect size = 0.287 

Interaction 
Effect 

p < 0.001 F = 45.276 Effect size = 0.678 

 

*Significant differences compared to SMT group, # significant differences compared to CST group, P01: Comparison of Post-

treatment with base time, P02: Comparison of follow up with base time, P12: Comparison of Follow up by Post-treatment 
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Table 5: Comparing the scores of SF-36 questionnaire domains at base time, post-treatment and in follow-up 

time with the results of repeated measures of ANOVA 

 

* Significant differences compared to SMT group, # significant differences compared to CST group, P01: Comparison of Post-treatment 

with base time, P02: Comparison of follow up with base time, P12: Comparison of Follow up by Post-treatment 

Variables Groups 
Time (Mean ± SD) p value 

Base time Post-treatment Follow up P01 P02 P12 P 

Physical 
function 

SMT 40.00 ± 16.03 62.33 ± 20.86 59.33 ± 18.69 < 0.001 0.001 1.000 < 0.001 

CST 30.63 ± 18.24 93.44 ± 3.96* 100.00 ± 0.00*  < 0.001 < 0.001 < 0.001 < 0.001 

EMT 44.33 ± 15.90 70.33 ± 17.36# 55.33 ± 21.33# < 0.001 0.012 < 0.001 < 0.001 

P 0.078 < 0.001 < 0.001     

Role 
Physical 

SMT 28.33 ± 31.14 65.00 ± 24.64 53.33 ± 32.55 < 0.001 0.008 0.392 < 0.001 

CST 20.31 ± 26.17 95.31 ± 10.07* 100.00 ± 0.00* < 0.001 < 0.001 0.248 < 0.001 

EMT 26.67 ± 27.49  63.33 ± 26.50# 41.67 ± 29.37# < 0.001 0.209 0.021 < 0.001 

P 0.707 < 0.001 < 0.001     

Body pain SMT 44.40 ± 15.22 72.47 ± 13.52 59.60 ± 13.29 < 0.001 < 0.001 0.001 < 0.001 

CST 40.94 ± 20.94 87.75 ± 12.51* 100.00 ± 0.00* < 0.001 < 0.001 0.004 < 0.001 

EMT 44.73 ± 17.37 76.93 ± 12.53# 65.53 ± 14.28# < 0.001 0.019 0.004 < 0.001 

P 0.810 0.025 < 0.001     

General 
health 

SMT 47.60 ± 25.60 64.93 ± 17.16 51.93 ± 18.18 0.001 1.000 0.008 0.001 

CST 34.69 ± 13.22 78.00 ± 6.54* 98.25 ± 2.76* < 0.001 < 0.001 < 0.001 < 0.001 

EMT 45.60 ± 23.69 66.93 ± 20.41# 57.73 ± 17.16# 0.002 0.188 0.037 0.001 

P 0.204 < 0.001 < 0.001     

Vitality SMT 50.00 ± 13.88 64.33 ± 12.79 55.67 ± 10.83 < 0.001 0.219 < 0.001 < 0.001 

CST 40.00 ± 17.12 85.31 ± 7.84* 93.44 ± 4.73* < 0.001 < 0.001 0.018 < 0.001 

EMT 53.67 ± 11.25 67.33 ± 9.79# 59.67 ± 13.55# 0.004 0.459 0.064 0.002 

P 0.031 < 0.001 < 0.001     

Social 
Functioning 

SMT 58.60 ± 16.62 85.13 ± 14.35 71.80 ± 12.88 < 0.001 0.002 < 0.001 < 0.001 

CST 48.69 ± 19.32 92.31 ± 10.01* 100.00 ± 0.00* < 0.001 < 0.001 0.023 < 0.001 

EMT 60.27 ± 15.74 81.87 ± 18.18# 74.40 ± 15.87# < 0.001 0.005 0.045 < 0.001 

P 0.143 < 0.001 < 0.001     

Role 
emotional 

SMT 37.80 ± 33.13 64.40 ± 29.61 55.47 ± 32.66 < 0.001 0.047 0.660 0.001 

CST 20.81 ± 36.27 95.88 ± 11.27* 100.00 ± 0.00* < 0.001 < 0.001 0.492 < 0.001 

EMT 37.73 ± 30.62 73.33 ± 33.87# 57.87 ± 36.72# 0.001 0.098 0.341 0.001 

P 0.273 < 0.001 < 0.001     

Total 
physical 
health 

SMT 60.27 ± 13.97 69.33 ± 11.96 63.47 ± 9.89 0.001 0.374 0.008 < 0.001 

CST 52.56 ± 14.84 90.81 ± 4.86* 94.88 ± 4.50* < 0.001 < 0.001 0.041 < 0.001 

EMT 59.73 ± 14.45 69.33 ± 13.32# 64.00 ± 11.31# - - - 0.077 

P 0.260 < 0.001 < 0.001     

Total mental 
health 

SMT 42.00 ± 18.68 65.73 ± 14.91 56.00 ± 15.22 < 0.001 0.002 0.024 < 0.001 

CST 33.06 ± 10.71 87.75 ± 5.81* 98.31 ± 1.40* < 0.001 < 0.001 < 0.001 < 0.001 

EMT 43.00 ± 14.98 68.93 ± 14.41# 56.00 ± 16.44# < 0.001 0.022 0.002 < 0.001 

P 0.139 < 0.001 < 0.001     

Mental 
Health 

SMT 50.80 ± 18.22 69.73 ± 14.76 59.73 ± 13.83 < 0.001 0.016 0.003 < 0.001 

CST 43.38 ± 15.47 90.00 ± 6.63* 94.81 ± 9.73* < 0.001 < 0.001 0.361 < 0.001 

EMT 51.33 ± 14.89 71.80 ± 15.54# 62.60 ± 15.70# < 0.001 0.024 0.003 < 0.001 

P 0.319 < 0.001 < 0.001     
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In Table 5 the scores of SF-36 questionnaire domains 

was compared in three methods at Base time, Post-

treatment and in follow-up time with the results of 

repeated measures of ANOVA. The results of Table 5 

demonstrated that all three methods of CST, SMT, and 

MET was effective in all domains of SF-36 

questionnaire including physical function, role 

physical, body pain, general health, vitality, social 

functioning, role emotional, total physical health, and 

total mental health except mental health that MET was 

not effective on it. CST was more effective than MET 

and SMT in control of variables of quality of life post-

treatment and in follow up. In addition, in CST group 

this result continued during follow-up period. 

4. Discussion 
Based on the results of the present study, all three 

methods were significantly effective in post-treatment 

pain control, post-treatment disability, and improving 

depression after treatment, but CST was significantly 

more effective than SMT and MET. Also, the pain 

control process and the depression improvement were 

continued in the CST group after follow-up, but not in 

the other groups. Based on the results of the SF-36 

questionnaire, all three methods have been effective in 

improving the quality of life after treatment. CST was 

more effective in controlling the quality of life post-

treatment and in follow up than other methods. In 

addition, all 3 methods were effective to improve all 

domains in the quality of life questionnaire (SF-36) 

including physical activity, physical role, body pain, 

general health, vitality, social function, emotional role, 

total physical health and total health mental health after 

the treatment, except for mental health that MET was 

not effective. CST was more effective in controlling 

the domains of quality of life after treatment and in 

follow up than 2 other methods. Also, the 

improvement in quality of life domains in the CST 

group continued after follow-up. 

In the Castro-Sánchez study on NCLBP patients, 10 

sessions of CST led to a significant reduction in pain 

intensity.12 In the study of Elden et al., the effect of 

CST on pelvic pain was investigated in pregnant 

women. The results showed a significant decrease in 

morning pain in these subjects.13 In a study by 

Białoszewski et al., patients with NCLBP were treated 

with CST and trigger point therapy. In both methods 

the severity and frequency of pain were reduced in 

both ways.34 In Haller's study, 8-week CST was 

performed for people with chronic neck pain. In 

comparison with the sham treated group in the 

craniosacral group, the severity of pain significantly 

improved after treatment and follow-up. In that study, 

CST was indicated to improve the quality of life of 

patients with chronic neck pain.14 Few studies have 

shown CST is effective in improving functional 

disability and acute lower back pain.13,14,15 Studies 

showed that the level of depression decreased after 

CST, although this difference was not significant.14,35 

An improvement in quality of life after CST was 

demonstrated in patients with fibromyalgia35 and 

multiple sclerosis.36 Morone, Paolucci, and 

Nazarzadeh also referred to the effect of SMT on pain 

relief in their studies, which was consistent with the 

results of this study.17-19 Additionally, some studies 

showed that MET was effective in reducing pain in 

patients.6,7,37-39 The incapacity rate was improved by 

MET.7,37-40 

The mechanism of action of CST can be explained as 

follow; it is a method for the removal of facial 

constraints between cranium and sacrum.11 The 

craniosacral system involves the structures of the 

central nervous system, including skull, cranial 

sutures, CSF, as well as brain and spinal cord 

membranes. It is affected by the musculoskeletal 

system,41 and is also thought to be related to the 

vascular system, endocrine, and the sympathetic and 

parasympathetic nervous systems.42 In the craniosacral 

theory, fascial constraints in the craniosacral system 

lead to abnormal arrhythmic movement CSF. There is 

an evidence that fascia is involved in reducing pain. In 

case of increase in the activity of fascial nociceptors in 

restricted connective tissue, tissue stiffness, muscle 

tension and pain increase, and CST decreases the pain 

by reduction of fascial restrictions.10,42 

The effect of CST on reducing depression can be 

explained by the following sentences. It seems that 

CST as a soft tissue manipulation leading to increased 

parasympathetic activity, which provides comfort and 

facilitation and cognitive processes.20 CST, on the 

other hand, can reduce cortisol levels. It also increases 

the level of serotonin in people by improving the 

efficacy of fascial visceral and eliminating visceral 

constraint.35 Regarding the high levels of cortisol in 

individuals with depression and their lower serotonin 



Ghasemi C, et al.   three therapies for low back pain 
 

541 
 

levels,43,44 CST can be effective in reducing 

depression. 

CST, by removal of pressure on the membrane and 

cranium, result in natural movement of each bone and 

suture junction between these bones. CST removes 

pressure patterns which regulating the cycle of the 

brain, rhythm of the craniosacral, and accelerating the 

circulation of the CSF,21 thereby affecting the entire 

body. CST also reduces the muscle tone and causes 

relaxation and mood improvement in individuals.22 By 

removing the fascial restriction, it can lead to improve 

sleep.35 Regarding the mentioned cases, and 

controlling the pain and disability and depression CST 

can improves people's quality of life. Continuous 

efficacy of CST is explained by its effect on 

normalizing the environment around the brain, which 

can strengthen the body's self-healing system.45 

5. Conclusion 
According to the results of the study craniosacral 

therapy, and sensorimotor training, were all effective 

in improvement of pain, depression, functional 

disability, and muscle energy technique quality of life 

of patients with NSLBP. Craniosacral therapy is more 

effective than sensorimotor training and muscle energy 

technique in post-treatment and follow up. In addition, 

the effect of craniosacral therapy was continuous after 

two months follow up but it was not similar for 

sensorimotor training and muscle energy technique. 

6. Limitation 
The limitation of the study is comparatively a small 

sample size and enrollment of only few clinics. We 

recommend larger, multi-center studies to further 

validate our results. 
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