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Abstract: Background and Objectives: Chronic non-specific low back pain (CNSLBP) is defined as back 

pain that lasts longer than 12 weeks. Aim: To investigate the efficacy of manual therapy (MT) pro-

gram combined with Capacitive and Resistive Electric Transfer (TECAR) therapy in individuals 

with CNSLBP. Materials and Methods: Sixty adults with CNSLBP were randomly equally divided 

into three groups. The first group followed an MT protocol in the lumbar region (MT group), the 

second group followed the same MT protocol combined with TECAR therapy (MT + TECAR group) 

using a conventional capacitive electrode as well as a special resistive electrode bracelet and the 

third group (Control group) received no treatment. Both intervention programs included six treat-

ments over two weeks. Pain in the last 24 hours with the Numeric Pain Rating Scale (NPRS), func-

tional ability with the Roland-Morris Disability Questionnaire (RMDQ), Pressure Pain Threshold 

(PPT) in the lumbar region with pressure algometry, and mobility of the lumbo-pelvic region 

through fingertip-to-floor distance (FFD) test were evaluated before and after the intervention pe-

riod with a one-month follow-up. Analysis of variance with repeated measures was applied. Results: 

In the NPRS score, both intervention groups showed statistically significant differences compared 

to the control group both in the second week as well as in the one-month follow-up (p < .001). Be-

tween-groups differences were also noticed between the two intervention groups in the second 

week (p < .05). Differences in the RMDQ score in the second week and on the one-month follow-up 

were detected between the intervention groups and the control group (p < .001), while differences 

between the two intervention groups were only detected in the one-month follow-up (p < .001). 

Regarding the PPT values, differences were found mainly between the MT + TECAR and the control 

group and between the MT + TECAR and the MT group (p < .05), with the MT + TECAR group in 

most cases showing the greatest improvement compared to the other two groups, which remained 

statistically significant in the one-month follow-up (p < .05). Finally, both intervention groups im-

proved the mobility of the lumbo-pelvic region in both time points compared to the control group 

without, however, statistically significant differences between them (p> .05). Conclusions: The appli-

cation of an MT protocol with TECAR therapy appeared more effective than conventional MT as 

well as compared to the control group in reducing pain and disability and improving PPT in indi-

viduals with CNSLBP. No further improvement was noted in mobility of the lumbo-pelvic region 

by adding TECAR to the MT intervention. 

Keywords: Chronic Low back pain; Manual therapy; Capacitive and Resistive Electric Transfer 
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1. Introduction 

Chronic Non-Specific Low Back pain (CNSLBP) is defined as pain in the lower back 

area above the gluteal folds and below the lower margin of the thoracic wall with symp-

toms that manifest for more than 12 weeks [1]. Lifetime prevalence of low back pain is 

84% with 23% experiencing chronicity in their symptoms and 12% disability [2]. CNSLBP 

is typically accompanied by reduced range of motion, long-lasting disability, and a lower 

quality of life, as well as psychosocial factors such as anxiety and depression [3]. For more 

than three decades, low back pain has been the primary cause of disability worldwide, 

leading to significant expenses for healthcare and lost productivity [3,4]. Individuals who 

experience long-term disability due to chronic or recurring low back pain contribute most 

of the social and economic costs associated with this condition [5]. 

The matter has been extensively researched but optimal therapeutical approach re-

mains to be decided. Manual therapies such as mobilization and manipulation of the lum-

bar area have provided positive results in dealing with CNSLBP, reducing pain, and im-

proving disability [6–9]. Another approach which is widely used in clinical practice and 

seems to be gaining ground in recent years is the use of Capacitive and Resistive Electric 

Transfer Therapy (TECAR). Protocols with TECAR utilize radiant energy to produce in-

ternal heat and they are used for musculoskeletal disorders due to their ability to relieve 

pain, relax muscles, and increase elasticity [10,11]. The two modes of TECAR therapy are 

resistive and capacitive, both of which are utilized for their therapeutic properties [12]. 

Research evidence suggests that the application of TECAR therapy on the lumbar area 

improves pain, disability, and range of motion in individuals with CNSLBP [12,13] as well 

as amplifying the therapeutic benefits of exercise [14]. Modern TECAR devices allow with 

the use of special electrodes the simultaneous application of TECAR with manual tech-

niques or therapeutic exercise since they turn the hand of the physical therapist into an 

electrode, providing the possibility of a more dynamic treatment. One such electrode is 

the resistive electrode bracelet, which allows the emission of radiant energy through the 

hand of the therapist while they simultaneously apply treatment. However, to date there 

are no studies investigating the efficacy of applying a manual therapy protocol with a 

TECAR electrode in people with CNSLBP. The aim of our work is to study the efficacy of 

the combination of a manual therapy (MT) protocol for the treatment of chronic back pain 

with the simultaneous application of TECAR using a special electrode bracelet. It has been 

hypothesized that simultaneous effect of the two therapeutic means through MT and 

high-frequency current in people with CNSLBP may further improve the therapeutic ef-

fects on pain, disability, and lumbar spine mobility than MT alone. Given the wide use of 

TECAR therapy in physical therapy practice and the lack of high-level clinical studies on 

the subject, this research has to offer important knowledge on the subject. 

2. Materials and Methods 

2.1. Study Design 

This was an assessor-blind three-armed randomized controlled trial (clinicaltri-

als.gov number: NCT05680467) conducted under the supervision of the Department of 

Physiotherapy of the International Hellenic University during the period December 2022 

- March 2023. Ethical approval was granted by the Ethics Committee of the Department 

of Physiotherapy of the International Hellenic University (No. EC-06/2022). Sixty partici-

pants with CNSLBP were recruited from two outpatient clinics and were randomly di-

vided into three groups (two intervention and one control) of 20 participants each. The 

distribution of participants was done with the Research Randomizer computer software 

(version 4) [15] by an independent researcher and thus allocation concealment was 
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achieved. The randomization process was conducted in small groups of three using 

block randomization following a 1:1 ratio in each of the three groups. None of the care 

providers or participants were blind to the study aims. 

2.2. Participants 

The inclusion criteria of the participants were: (1) Duration of symptoms longer 

than 12 weeks, (2) Numeric Pain Rating Scale (NPRS) score higher than three at the base-

line assessment, and (3) written consent to participate in the research. The exclusion cri-

teria of the participants were: (1) Neuropathic pain extending along the lower limb due 

to nerve root compression, (2) previous spine surgery, (3) history of spine trauma or 

fracture, (4) implanted pacemakers, (5) pregnancy, (6) cancer, (7) systemic musculoskele-

tal diseases, (8) diagnosed neurodegenerative diseases (e.g., Parkinson’s), (9) epilepsy, 

and (10) history of psychiatric disorders. 

2.3. Outcome Measures 

The following measurements were performed at the beginning (baseline), after two 

weeks and at a one-month follow-up. Participants of both intervention groups attended 

in total six sessions (three sessions per week). Each session lasted 30 minutes. All 

outcome measurements were considered primary. 

2.3.1. Pain with the Numeric Pain Rating Scale (NPRS) 

The NPRS is an eleven-point pain scale numbered from zero to 10. The left end of 

the scale is marked zero with the phrase "no pain at all", while the right end is marked 

10 with "worst possible pain". Therefore, a higher value corresponds to more intense 

pain [16]. The examinee is asked to choose an integer that best reflects the intensity of 

their pain. The NPRS is widely used to measure pain in both clinical practice and re-

search, showing high test-retest reliability and high conceptual construct validity [16]. 

2.3.2. Functional ability with the Roland-Morris Disability Questionnaire (RMDQ) 

Disability of participants related to CNSLBP was evaluated with the Greek version 

of the Roland-Morris questionnaire (RMDQ). The RMDQ consists of 24 questions related 

to daily activities that patients often report difficulty performing due to low back pain 

[17,18]. Each positive answer earns one point and the final score is calculated by adding 

all the points. Therefore, the higher the score, the greater the restriction. The Greek version 

of the questionnaire shows satisfactory reliability and validity (ICC: 0.44-0.92) [19]. 

2.3.3. Pressure Pain Threshold (PPT) with pressure algometry 

Pressure pain threshold (PPT) is defined as the minimal amount of pressure that pro-

duces pain. The PPT assessment was done with a digital algometer (Wagner FPX 25 Dig-

ital Algometer; Wagner Instruments, Greenwich, CT) bilaterally in the quadratus lumbo-

rum muscle, in the sacroiliac joints, and paravertebrally in the L4-L5 intervertebral space. 

The metal rod of the algometer was placed vertically on the site and the examiner applied 

gradually increasing pressure at a rate of 1Kg/s. The PPT was calculated in kg/cm2. Meas-

urement was conducted according to the instructions of Imamura et al. [20,21]. Assess-

ment of PPT in the low back region shows excellent reliability with ICC ranged from 0.86 

to 0.99 [22]. 

2.3.2. Lumbo-pelvic region mobility with the Fingertip-To-Floor (FTF) test 

Changes in the lumbar spine flexion range of motion were evaluated with the Fin-

gertip-To-Floor (FTF) test [23]. When performing the test, the examinee is asked to try to 

reach the ground with the fingers of their hands by leaning forward while keeping their 

knees and hips extended. The examiner measures with a tape the distance of the fingers 

from the ground. The FTF test is widely used in clinical practice to measure spinal mobil-

ity and shows high reliability and validity indices [24]. 
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2.4. Experimental protocols 

2.4.1. Manual therapy (MT) protocol 

The protocol included the application of a series of MT soft tissue techniques for the 

lumbar area suggested by Kaltenborn [25]. The following manual techniques were ap-

plied: lumbar soft tissue cranial and lateral mobilization with the patient in the supine 

position, bilateral medial lumbar soft tissue mobilization, functional massage on the quad-

ratus lumborum muscle with the patient in a lateral position on both sides, extension with 

coupled rotation and side bending mobilization in a lateral position on both sides. 

2.4.2. Manual therapy with TECAR (MT +TECAR) protocol 

The participants of this group followed the same MT protocol as the first group with 

the addition of high frequency current with the WinBack – TECAR device (WINBACK 

3SE, Villeneuve Loubet, France). Soft tissue mobilization manipulations were applied in 

combination with a capacitive conventional electrode and with a special electrode bracelet 

that made the therapist's own hand function as a resistive electrode. The frequencies of 

the high frequency current were 300khz, 500khz, and 1MHz, while as a reference electrode 

a flexible self-adhesive ground was used placed on the abdomen. Application of manual 

therapy protocol with TECAR is presented in Figure 1. 

 

 

Figure 1. MT protocol with TECAR (A) Lumbar cranial and lateral mobilization through capacitive 

conventional electrode, (B) Medial lumbar soft tissue mobilization with capacitive conventional 

electrode, (C), (D) Extension with coupled rotation and side bending mobilization through resistive 

bracelet electrode, (E) Functional massage on the quadratus lumborum muscle through resistive 

bracelet electrode. 

 

2.4.3. Control 

Participants in this group received general instructions about managing their back 

pain and counseling about avoiding activities that may worsen their symptoms. 
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2.5. Sample size determination  

A total sample size of at least 45 subjects was calculated based on an a priori power 

analysis (G*Power 3.0.10). As a basic prerequisite for this calculation, the power (1-β) was 

set at 95% and the detection of a difference in the order f= .5 (Cohen’s f) [26]. The alpha 

was set at .05 for all tests. An additional 15% was added to the calculated sample size for 

the one-month follow-up after the intervention. Based on the above sample size calcula-

tion the estimated number of participants that should be recruited for this study was 60. 

2.6. Statistical Analysis 

Data were analyzed using SPSS Statistics for Windows, Version 25.0 (SPSS Inc., Chi-

cago, IL, USA). Normal distribution was checked by the Shapiro-Wilk test and Q-Q and 

P-P plots. A two-way analysis of variance (ANOVA) with repeated measures was applied. 

The ANOVA was applied to examine the interaction effect of “Group” and “Time of meas-

urement”. The “Group” factor was tested at three levels: Manual therapy (MT) group, 

Manual therapy plus TECAR (MT + TECAR) group, and Control group, while the factor 

“Time of measurement” was tested at three levels (baseline, second week and one-month 

follow-up). If the interaction was statistically significant, the simple main effects were re-

ported using Tukey’s post-hoc test (HSD). Intention-to-treat analysis was performed on 

all participants in their assigned group to ensure randomization and counter any dropout 

effect. In case of a dropout, previous time point values were used instead. The significance 

level was set at p < .05. 

3. Results 

During December 2022, a total of 78 persons were screened for eligibility. Sixty of 

them (76.9%) met the inclusion criteria and were randomly allocated into one of the 

three groups (Figure 2). No side effects from the treatments were reported in any group 

during the intervention. All participants attended the entirety of the intervention with-

out any missed session visits or measurement appointments. Regarding dropouts, only 

one individual, who belonged to the control group, quit the program after two weeks. 

Demographic characteristics of participants per group are presented in Table 1. 

 

 

Figure 2 CONSORT flow diagram of the study. 
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Table 1. Demographic characteristics of the three groups. 

Demographics Group 1 (MT)  Group 2 (MT + TECAR)) Group 3 (Control) 
Age (years) 37.85 (2.62) 39.20 (2.63) 38.10 (2.36) 

Sex (Men/Women) 
35% (n = 7) Men 

65% (n = 13) Woman 

30% (n = 6) Men 

70% (n = 14) Woman 

35% (n = 7) Men 

65% (n = 13) Woman 

Affected side 

(Right / Left / Both) 

60% (n = 12) Right 

25% (n = 5) Left 

15% (n = 3) Both 

70% (n = 14) Right 

20% (n = 4) Left 

10% (n = 2) Both 

75% (n = 15) Right 

20% (n = 4) Left 

5% (n = 1) Both 

Symptoms Duration (months) 

(3-6 / 6-12 / More than 12) 

30% (n = 6) 3-6 

50% (n = 10) 6-12 

20% (n = 4) More than 12 

35% (n = 7) 3-6 

40% (n = 8) 6-12 

25% (n = 5) More than 12 

40% (n = 8) 3-6 

40% (n = 8) 6-12 

20% (n = 4) More than 12 

Previous Physiotherapy 

(Yes/No) 

80% (n = 16) Yes 

20% (n = 4) No 

85% (n = 17) Yes 

15% (n = 3) No 

85% (n = 17) Yes 

15% (n = 3) No 

MT = Manual Therapy; MT +TECAR = Manual Therapy plus TECAR 

 

NPRS score 

The two-way ANOVA analysis displayed a significant “Group” x “Time” interaction effect 

(p < .001) for the NPRS score, while a main effect on the “Time” factor was observed (p < .001) (Ta-

ble 2). Tukey’s (HSD) post-hoc test displayed a significant difference between groups in the NPRS 

score from the second week. More specifically, in the second week time point statistically signifi-

cant differences were found between the two intervention groups (“MT” vs “MT + TECAR”) (p < 

.05, 95% CI) as well as between each intervention group with control group (“MT” vs “control” 

and “MT + TECAR” vs “control”) (p < .001, 95% CI). In the one-month follow-up time point, be-

tween groups differences were found only between each intervention group with control group 

(“MT” vs “control” and “MT + TECAR” vs “control” (p < .001, 95% CI). 

RMDQ score 

The two-way ANOVA analysis displayed a significant “Group” x “Time” interaction effect 

(p < .001) for the RMDQ score, while a main effect on the “Time” factor was observed (p < .001) 

(Table 2). Tukey’s (HSD) post-hoc test displayed a significant difference between groups from the 

second week. More specifically, in the second week time point statistically significant differences 

were found between each intervention group with control group (“MT” vs “control” and “MT + 

TECAR” vs “control”) (p < .001, 95% CI). In the one-month follow-up time point, between groups 

differences were found between each intervention group with control group (“MT” vs “control” 

and “MT + TECAR” vs “control”) (p < .001, 95% CI), as well as between the two intervention 

groups (“MT” vs “MT + TECAR”) (p < .05, 95% CI). 

PPT of L4-L5 paraspinal intervertebral space  

For the right PPT of L4-L5 paraspinal intervertebral space the two-way ANOVA analysis 

displayed a significant “Group” x “Time” interaction effect (p < .001) as well as a main effect on the 

“Time” factor (p < .001) (Table 2). Tukey’s (HSD) post-hoc test displayed a significant difference 

between groups from the second week. Differences in the second week were found between each 

intervention group with control group (“MT” vs “control” and “MT + TECAR” vs “control”) (p < 

.05, 95% CI). In the one-month follow-up time point, between groups differences were found only 

between “MT + TECAR” group vs “control” group (p < .05, 95% CI). For the left PPT of L4-L5 

paraspinal intervertebral space the two-way ANOVA analysis displayed a significant “Group” x 

“Time” interaction effect (p < .001) as well as a main effect on the “Time” factor (p < .001) (Table 2). 
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Tukey’s (HSD) post-hoc test displayed a significant difference between groups from the second 

week. Differences in the second week were found between the “MT + TECAR” group and the 

other two groups (“MT + TECAR” vs “MT” and “MT + TECAR” vs “control”) (p < .05, 95% CI). In 

the one-month follow-up time point, between groups differences were found only between the 

“MT + TECAR” and the “control group” (p < .001). 

Sacroiliac joint PPT 

For the right PPT of sacroiliac joint the two-way ANOVA analysis displayed a significant 

“Group” x “Time” interaction effect (p < .001) as well as a main effect on the “Time” factor (p < 

.001) (Table 2). Tukey’s (HSD) post-hoc test displayed a significant difference between groups 

from the second week. More specifically, in the second week time point statistically significant 

differences were found only between the “MT + TECAR” group with “control” group (“MT + 

TECAR” vs “control”) (p < .001, 95% CI). Same differences were maintained in the one-month fol-

low-up time point, (“MT + TECAR” vs “control”) (p < .001, 95% CI). For the left PPT of sacroiliac 

joint the two-way ANOVA analysis displayed a significant “Group” x “Time” interaction effect (p 

< .001) as well as a main effect on the “Time” factor (p < .001) (Table 2). Tukey’s (HSD) post-hoc 

test displayed a significant difference between groups from the second week. More specifically, in 

the second week time point statistically significant differences were found only between the “MT + 

TECAR” group with “control” group (“MT + TECAR” vs “control”) (p < .05, 95% CI). Same differ-

ences were maintained in the one-month follow-up time point, (“MT + TECAR” vs “control”) (p < 

.05, 95% CI). 

Quadratus lumborum muscle PPT 

The two-way ANOVA analysis displayed a significant “Group” x “Time” interaction effect 

(p < .001) for the right quadratus lumborum muscle PPT, while a main effect on the “Time” factor 

was observed (p < .001) (Table 2). Tukey’s (HSD) post-hoc test displayed a significant difference 

between groups from the second week. More specifically, in the second week time point statisti-

cally significant differences were found between each intervention group with control group 

(“MT” vs “control” and “MT + TECAR” vs “control”) (p < .05, 95% CI). These differences were 

maintained in the one-month follow-up time point, (“MT” vs “control” and “MT + TECAR” vs 

“control”) (p < .05, 95% CI). For the left quadratus lumborum muscle PPT the two-way ANOVA 

analysis displayed a significant “Group” x “Time” interaction effect (p < .001) as well as a main 

effect on the “Time” factor (p < .001) (Table 2). Tukey’s (HSD) post-hoc test displayed a significant 

difference between groups from the second week. More specifically, in the second week time point 

statistically significant differences were found between each intervention group with control 

group (“MT” vs “control” and “MT + TECAR” vs “control”) (p < .05, 95% CI). These differences 

were maintained in the one-month follow-up time point, (“MT” vs “control” and “MT + TECAR” 

vs “control”) (p < .05, 95% CI). 

FTF test score 

The two-way ANOVA analysis displayed a significant “Group” x “Time” interaction effect 

(p < .001) for the FTF test score, while a main effect on the “Time” factor was observed (p < .001) 

(Table 2). Tukey’s (HSD) post-hoc test displayed a significant difference between groups in the 

FTF test score from the second week. More specifically, in the second week time point statistically 

significant differences were found between the two intervention groups (“MT” vs “MT + TECAR”) 

as well as between each intervention group with control group (“MT” vs “control” and “MT + 

TECAR” vs “control”) (p < .05, 95% CI). In the one-month follow-up time point, between groups 

differences were found between the two intervention groups (“MT” vs “MT + TECAR”) (p < .05, 

95% CI), as well as between “MT + TECAR” and control groups (“MT + TECAR” vs “control”) (p < 

.001, 95% CI). 

 

Table 2: Outcome measures mean (SD) values of the three groups for each time point. The 

“Groups” x “Time” interaction P-Values (95% CI) as well as between groups pairwise compari-

sons P-Values a,b,c. for each time point are also presented.. 
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 Baseline Week 2 1-month follow-up 

NPRS score (SD)    

Group 1 (MT) 6.10 (1.33) 4.10 (1.11) 3.95 (0.99) 

Group 2 (MT + TECAR) 6.05 (1.39) 3.20 (1.24) 3.30 (1.08) 

Group 3 (Control) 5.95 (1.39) 5.50 (1.14) 6.25 (1.02) 

P-Value (Interaction) < .001 

.02 

.00 

P-Value (between groups) p a,b,c > .05 p a,b,c.* p b,c. * 

RMDQ score (SD)    

Group 1 (MT) 11.40 (1.42)   7.25 (2.69)   8.80 (2.96) 

Group 2 (MT + TECAR) 11.75 (1.94)   5.65 (2.90)   6.10 (2.90) 

Group 3 (Control) 11.80 (1.67) 10.95 (1.82) 12.65 (1.81) 

P-Value (Interaction) < .001 

 
P-Value (between groups) p a,b,c > .05 p b,c. * p a,b,c. * 

L4-L5 paraspinal intervertebral space PPT, kg/cm2 Right  

Group 1 (MT) 4.10 (1.57) 5.64 (1.76) 5.14 (1.57) 

Group 2 (MT + TECAR) 3.99 (1.24) 6.03 (1.31) 6.07 (1.28) 

Group 3 (Control) 4.06 (1.27) 4.38 (1.31) 4.33 (1.27) 

P-Value (Interaction) < .001 

 

.00 

.00 

P-Value (between groups) p a,b,c > .05 p b,c.* p c * 

L4-L5 paraspinal intervertebral space PPT, kg/cm2 Left  

Group 1 (MT) 4.50 (1.45) 5.34 (1.51) 5.10 (1.53) 

Group 2 (MT + TECAR) 4.74 (0.86) 6.38 (0.69) 6.28 (0.69) 

Group 3 (Control) 4.48 (1.23) 4.72 (1.21) 4.25 (0.98) 

P-Value (Interaction) < .001 

P-Value (between groups) p a,b,c > .05 p a,c.* p a,c.* 

Sacroiliac joint PPT, kg/cm2 Right  

Group 1 (MT) 3.83 (1.05) 4.82 (1.07) 4.57 (1.07) 

Group 2 (MT + TECAR) 3.93 (1.11) 5.46 (1.10) 5.36 (1.13) 

Group 3 (Control) 3.98 (0.89) 4.10 (0.90) 4.00 (0.91) 

P-Value (Interaction) < .001 

P-Value (between groups) p a,b,c > .05 p c. * p c. * 

Sacroiliac joint PPT, kg/cm2 Left 

Sacroiliac joint PPT, kg/cm2 Right 
Group 1 (MT) 4.23 (1.31) 5.19 (1.26) 4.94 (1.17) 

Group 2 (MT + TECAR) 4.31 (1.10) 5.63 (1.18) 5.44 (1.19) 

Group 3 (Control) 4.23 (1.01) 4.41 (1.06) 4.35 (1.01) 

P-Value (Interaction) < .001 

P-Value (Interaction) 

< .001 

P-Value (between groups) p a,b,c > .05 p c. * p c. * 

Quadratus lumborum muscle PPT, kg/cm2 Right 

Group 1 (MT) 4.05 (0.89) 4.86 (0.98) 4.76 (0.94) 

Group 2 (MT + TECAR) 3.83 (1.21) 5.36 (1.16) 5.29 (1.13) 

Group 3 (Control) 3.76 (1.00) 4.06 (0.86) 3.97 (0.85) 

P-Value (Interaction) < .001 

P-Value (Interaction) 

< .001 

P-Value (between groups) p a,b,c > .05 p b,c.* p b,c.* 

Quadratus lumborum muscle PPT, kg/cm2 Left 

Quadratus lumborum muscle PPT, kg/cm2 Right 

Quadratus lumborum muscle PPT, kg/cm2 Right 

Quadratus lumborum muscle PPT, kg/cm2 Right 

Group 1 (MT) 4.27 (1.04) 5.12 (0.96) 4.98 (0.97) 

Group 2 (MT + TECAR) 4.09 (0.92) 5.67 (0.97) 5.52 (0.93) 

Group 3 (Control) 4.00 (0.94) 4.19 (0.89) 4.04 (0.84) 

P-Value (Interaction) < .001 

 

P-Value (Interaction) 

P-Value (Interaction) 

P-Value (between groups) p a,b,c > .05 p b,c.* p b,c.* 

FTF test score 

Group 1 (MT) 15.80 (4.39) 11.50 (4.05) 13.50 (4.09) 
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Group 2 (MT + TECAR) 15.70 (2.13)   6.45 (1.50)   7,15 (1.89) 

Group 3 (Control) 15.50 (2.62)) 14.50 (2.80) 15.35 (4.00) 

P-Value (Interaction) > .001 

P-Value (between groups) p a,b,c > .05 p a,b,c.* p a,c. * 

Between group comparison: a= Group 1 VS Group 2; b=Group 1VS Group 3; c=Group 2 VS Group 

3. * Between groups significant comparisons in the post-hoc testing 

 

4. Discussion 

In our research, the same MT protocol was applied with and without the application 

of a TECAR high-frequency current to investigate whether the simultaneous application 

of the two means could be more effective, compared to the individual application of MT, 

in the treatment of symptoms in people with CNSLBP. Modern TECAR devices are widely 

accepted in clinical practice, allowing with special electrodes the simultaneous application 

of high-frequency current with therapeutic applications such as manipulation, mobiliza-

tion, or therapeutic exercise. However, their efficacy has not been proven in clinical stud-

ies. Research data surrounding the applications of TECAR both in the treatment of 

CNSLBP [12,14,27] as well as its use in other musculoskeletal disorders [10] concern the 

conventional applications of these devices using simple capacitive and resistive elec-

trodes. 

The mechanisms to achieve analgesia are known. In manual therapy, the therapeutic 

manipulations are able, through the mobilization of the tissues and stimulation of the sen-

sory receptors, to block the noxious stimuli of the pain receptors and simultaneously in-

crease the local circulation, the temperature, and the local metabolism at the cellular level 

[28,29]. However, the analgesic effect of manual therapy is mainly based on mechanical 

stimuli while the thermal effect produced has been shown to be negligible and limited 

only to the superficial muscles [28]. 

On the other hand, the high-frequency current emitted by a TECAR device produces 

an intense thermal effect in depth at the different tissue levels (muscles, tendons, cartilage, 

joints, and bones). Generating this deep heat through radio frequency emission has been 

shown to greatly increase cellular metabolism and provide intense analgesic and healing 

action reducing recovery time [10]. 

The study was conducted on the assumption that the simultaneous emission of the 

high-frequency current with another means such as the therapeutic manipulations of the 

care provider combines the therapeutic effects of manual therapy with the effect of deep 

heat and possibly enhances the analgesic effect. By maintaining consistent conditions 

throughout the application of the ΜΤ protocol, both with and without the application of 

TECAR therapy, and at the same time by ensuring sample homogeneity in terms of initial 

measurements and demographic characteristics, any distinction between the groups can 

be attributed to the cumulative impact of the MT and TECAR therapeutic means. 

The results of this research show that the application of the same MT protocol using 

a resistive electrode bracelet further improved the pain of participants. The NPRS score 

improved significantly in both intervention groups compared to the control group in the 

second week while this difference was maintained at the one-month follow-up (Table 2). 

However, the decrease in NPRS score noted in the MT + TECAR group (-2.85 points cor-

responding to a reduction of 49.23%) was greater than that of the MT group (-2 points, 

32.78% reduction) with a statistically significant difference in the second week. A possible 

explanation for this is that the combined effect of MT and deep heat produced by TECAR 

led to the maximum analgesic effect further reducing the NPRS score. The difference be-

tween the two intervention groups in the second week is clinically important to us as ac-

cording to Ostelo et al. [30] the minimally clinically important change in the NPRS score 

in individuals with CNSLBP is 2.5 points, which was observed only in the MT + TECAR 
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group. However, it is worth mentioning that the difference in the NPRS score between the 

two groups did not remain statistically significant during the one-month follow-up, pos-

sibly due to the short intervention period. Perhaps the two weeks were not enough to 

maintain this difference at the same levels one month after the intervention. We concluded 

therefore that more long-term interventions should be implemented in the future to cap-

ture the effects of this treatment protocol in people with CNSLBP. 

Our results agree with those of Tashiro et al. [14], who also found similar positive 

effects on pain by adding TECAR to a therapeutic exercise program in individuals with 

CNSLBP. However, they used conventional TECAR electrodes without the simultaneous 

application of other therapeutic means through a special electrode bracelet as in our study, 

so a direct comparison of the results is not possible. 

Corresponding differences between the groups were also noted in the RMDQ score. 

Both intervention groups showed statistically significant differences compared to the con-

trol group from the second week, which differences remained statistically significant dur-

ing the one-month follow-up measurement. A difference was also found from the second 

week between the two intervention groups with the MT + TECAR group showing an im-

provement in the score compared to the initial measurement by 51.91% (6.1 points de-

crease) compared to the MT group which improved by 36.4% (4.15 points decrease). How-

ever, the differences between the two intervention groups appeared statistically signifi-

cant only at the one-month follow-up with bigger mean differences between groups at the 

one-month follow-up related to the second week (3.05 and 2.6 respectively). This fact can 

be partially explained by the generally lower levels of pain experienced after the interven-

tion by the participants of the MT + TECAR group compared to the participants of the MT 

group, which is also reflected by the results of the NPRS score. The difference between the 

two intervention groups at the one-month follow-up is also clinically significant as ac-

cording to Ostelo et al. [30] the minimally clinically important change in the RMDQ score 

in individuals with CNSLBP is 3.5 points. This difference was only noted in the partici-

pants of the MT + TECAR group and not in the participants of the MT group (Table 2). 

The results of our research agree with those of other researchers who also found a corre-

sponding reduction in disability with TECAR therapy in combination with exercise [14].  

Regarding the PPT values of the L4-L5 paraspinal intervertebral space on the right 

side, statistically significant differences were detected between the two intervention 

groups and the control group in the second week, while at the one-month follow-up dif-

ferences were detected only between the MT + TECAR group and the control group. A 

possible explanation is the greater increase in the PPT value noted in the MT + TECAR 

group compared to the other two groups. It appears that even if the difference between 

the two intervention groups in the second week did not appear statistically significant, 

the improvement in the MT + TECAR group was maintained at high levels one month 

later in contrast to the MT group. This possibly explains why the MT group did not show 

statistically significant differences compared to the control group at the one-month fol-

low-up (Table2). Therefore, it appears that the combined effect of MT and TECAR made 

the improvements in PPT last longer. 

Concerning the L4-L5 paraspinal intervertebral space PPT on the left side, in the sec-

ond week differences were detected between the two intervention groups as well as be-

tween the MT + TECAR group and the control group, which remained statistically signif-

icant during the one-month follow-up (Table 2). Consequently, the PPT value in the MT + 

TECAR group (presented numerically in Table 2) was much higher than the other two 

groups and this improvement was maintained one month after the intervention. On the 

other hand, the improvement in value noted in the MT group in the second week was not 

maintained one month later, which is confirmed by the fact that there were no differences 

between the MT group and the control group at the one-month follow up.  

Regarding the sacroiliac joint PPT on both the right and left sides, the only differences 

noted in the second week were between the MT + TECAR group and the control group. 

In fact, these differences remained statistically significant during the one-month follow-
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up, which means that the improvement noted in the participants of the MT + TECAR 

group (shown numerically in Table 2) was greater than that noted in the participants of 

the other two groups. Even if no statistically significant differences were noted between 

the two intervention groups at any time point, the fact that no corresponding differences 

were noted between the MT group and the control group is for us an indirect indication 

that the MT + TECAR approach appeared more effective than the other two in increasing 

PPT.  

The improvements observed in the PPT values in both the L4-L5 paraspinal interver-

tebral space and the sacroiliac joint in the participants of the MT + TECAR group appear 

to be due to the combined effect of MT and TECAR. It is possible that the combination of 

mechanical (MT) and thermal (TECAR) effects at the same time increased the PPT values 

more effectively and for a longer period 

Regarding the quadratus lumborum muscle PPT, both on the right and left sides, 

differences between the groups were detected in the second week between the two inter-

vention groups and the control group, while these differences remained statistically sig-

nificant at the one-month follow up. However, although Table 2 shows that the improve-

ment of the quadratus lumborum muscle PPT was greater in the participants of the MT + 

TECAR group compared to those of the MT group, this difference did not appear to be 

statistically significant. Therefore, we can say that the additional application of TECAR 

did not seem to add a significant additional positive effect to the improvement of the 

quadratus lumborum muscle PPT. On the question of why the addition of TECAR seemed 

to contribute more to the improvement of PPT values in the L4-L5 paraspinal interverte-

bral space as well as the sacroiliac joint while the same did not happen with the PPT of 

the quadratus lumborum muscle, a possible answer is as follows: The first two points refer 

to areas of the body that also contain non-contractile elements (tendons, joints, and bones), 

while the quadratus lumborum muscle contains soft tissues. The special bracelet electrode 

used to apply most of the MT manipulations in the MT + TECAR protocol was a resistive 

electrode, which according to the manufacturer causes a temperature increase more in 

areas of the body poor in fluid such as ligaments, joints, and bones and less so in muscles 

[12]. More research in the future can study the effects on the different tissues of the com-

bined MT and TECAR protocols using special electrodes depending on the target areas 

and depending on the operating method of the device (capacitive or resistive). In a recent 

study, no differences were found between the two operating methods of TECAR in indi-

viduals with CNSLBP [12]. However, the researchers did not study the combined effect of 

MT and TECAR and applied their protocol with conventional TECAR electrodes. We be-

lieve that more research is needed on different combined MT and TECAR protocols using 

specific capacitive and resistive electrodes to have a clearer picture of their analgesic effect 

on different tissues.  

Finally, the results of the FTF test score showed that it improved significantly in both 

intervention groups compared to the control group in the second week, while this differ-

ence was maintained at the one-month follow-up (Table 2). However, the improvement 

in the FTF test score found in the MT + TECAR group was greater than that of the MT 

group with a statistically significant difference in the second week (-9.25cm, 58.91% re-

duction) compared to the corresponding reduction observed in the participants of the MT 

group (-4.3cm, 27.21% reduction). This further improvement of lumbar mobility observed 

in participants of the MT + TECAR group may be due to the thermal effect of TECAR. It 

is known that the application of TECAR increases joint mobility, especially in stiff joints 

and increases the range of motion [10]. However, it is not clear from our own research 

whether this improvement is due to the combined effect of MT and TECAR or to the effect 

of TECAR alone (as for this there would have to be another group doing TECAR alone). 

Finally, it is worth noting that at the one-month follow-up differences were only found 

between the MT + TECAR group and the other two groups, which means that the indi-

viduals in this group not only showed greater improvement compared to the individuals 

in the other two groups, but this improvement also had a longer duration 
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This study had several limitations. The fact that neither participants nor care provid-

ers were blinded to the study aims was a threat. The small number of participants in com-

bination with a short follow-up period were also a significant limitation of this research.  

5. Conclusions 

The application of a MT protocol with TECAR using a resistive special bracelet elec-

trode seems to improve pain and disability further that conventional MT in individuals 

with CNSLBP. The positive effect seems to be due to the combination of mechanical and 

thermal effects offered simultaneously by the two therapy means. Moreover, the MT + 

TECAR combination seems to improve local sensitivity in the lumbar region more effec-

tively. However, the greatest effect was found in fluid-poor tissue areas (such as tendons, 

joints, and bones) and less so in muscles. Finally, the thermal effect of TECAR seems to be 

responsible for improving mobility in the lumbo-pelvic region. In most measures, the im-

proved values between the participants who followed the MT protocol with TECAR and 

the other groups were maintained one month after the end of the treatments. However, 

the short duration of the intervention only gives us some indications without allowing 

safe conclusions to be drawn. More long-term research in the future might be able to shed 

more light on the matter. 

Author Contributions: Conceptualization, K.K., P.I., D.L., G.K. and T.A.; methodology, I.P.C., G.K., 

D.L., P.I. A.F. and G.T.; software, I.P.C., D.L., N.K., A.S. and T.A. validation, I.P.C., D.L. and G.C.; 

formal analysis, I.P.C., K.K. and G.T.; investigation, G.K., K.K., A.F., S.R.N. and P.I.; resources, G.K., 

I.P.C., D.L., P.I., K.K., A.F. and G.C.; data curation, I.P.C., D.L. and P.I.; writing—original draft prep-

aration, K.K., P.I., D.L., G.K., I.P.C., A.F., S.R.N., N.K., A.S., G.C., G.T. and T.A.; writing—review 

and editing, T.A., G.K. and P.I.; visualization, G.K. and I.P.C.; supervision, T.A.; project administra-

tion, T.A.; funding acquisition, T.A. All authors have read and agreed to the published version of 

the manuscript 

Funding: This research received no external funding 

Institutional Review Board Statement: The study was conducted in accordance with the Declara-

tion of Helsinki, and approved by the Ethics Committee of the Department of Physiotherapy of the 

International Hellenic University (No. EC-06/2022). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Data Availability Statement: The datasets generated and analyzed during the current study are 

available from the corresponding author upon reasonable request. 

Acknowledgments: The authors would like to thank Pr. Ioannis G Amiridis for their advice and 

criticism. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Thiese, M.S.; Hegmann, K.T.; Wood, E.M.; Garg, A.; Moore, J.S.; Kapellusch, J.; Foster, J.; Ott, U. Prevalence of Low Back Pain 

by Anatomic Location and Intensity in an Occupational Population. BMC Musculoskelet Disord. 2014, 15, 1–11. 

https://doi.org//10.1186/1471-2474-15-283. 

2. Balagué, F.; Mannion, A.F.; Pellisé, F.; Cedraschi, C. Non-specific Low Back Pain. Lancet. 2012, 379, 482–491. 

https://doi.org//10.1016/S0140-6736(11)60610-7. 

3. Hayden, J.A.; Ellis, J.; Ogilvie, R.; Stewart, S.A.; Bagg, M.K.; Stanojevic. S.; Yamato, T.P.; Saragiotto, B.T. Some Types of Exercise 

are more Effective than Others in People with Chronic Low Back Pain: A Network Meta-analysis. J Physiother. 2021, 67, 252–262. 

https://doi.org/10.1016/j.jphys.2021.09.004. 

4. GBD Collaborators. Global, Regional, and National Incidence, Prevalence, and Years Lived with Disability for 354 Diseases and 

Injuries for 195 Countries and Territories, 1990-2017: A Systematic Analysis for the Global Burden of Disease Study 2017. Lancet. 

2018, 392, 1789–1858. https://doi.org/10.1016/S0140-6736(18)32279-7. 

5. Hartvigsen, J.; Hancock, M.J.; Kongsted, A.; Louw, Q.; Ferreira, M.L.; Genevay, S. Hoy, D.; Karppinen, J.; Pransky, G.; Sieper, J.; 

et al. What Low Back Pain is and Why we Need to Pay Attention. Lancet. 2018, 391, 2356–2367. https://doi.org/10.1016/S0140-

6736(18)30480-X. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 June 2023                   doi:10.20944/preprints202306.0622.v1

https://doi.org/10.1186/1471-2474-15-283
https://doi.org/10.1016/S0140-6736(11)60610-7
https://doi.org/10.1016/j.jphys.2021.09.004
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)30480-X
https://doi.org/10.1016/S0140-6736(18)30480-X
https://doi.org/10.20944/preprints202306.0622.v1


 13 of 14 
 

 

6. Coulter, I.D.; Crawford, C.; Hurwitz, E.L.; Vernon, H.; Khorsa, R.; Suttorp Booth, M.;Herman, P.M. Manipulation and Mobili-

zation for Treating Chronic Low Back Pain: A Systematic Review and Meta-analysis. Spine J. 2018, 18, 866–879. 

https://doi.org/10.1016/j.jphys.2021.09.004. 

7. Dayanlr, I.O.; Birinci, T.; Kaya Mutlu, E.; Akcetin, M.A.; Akdemir, A.O. Comparison of Three Manual Therapy Techniques as 

Trigger Point Therapy for Chronic Nonspecific Low Back Pain: A Randomized Controlled Pilot Trial. J Altern Complement Med. 

2020, 26, 291–299. https://doi.org/10.1089/acm.2019.0435. 

8. Ulger, O.; Demirel, A.; Oz, M.; Tamer, S. The Effect of Manual Therapy and Exercise in Patients with Chronic Low Back Pain: 

Double Blind Randomized Controlled Trial. J Back Musculoskelet Rehabil. 2017,30, 1303–1309. https://doi.org/10.3233/BMR-

169673. 

9. Chitale, N.; Patil, D.S.; Phansopkar, P.; Joshi, A. A Review on Treatment Approaches for Chronic Low Back Pain via Mulligans 

Movement With Mobilization and Physical Therapy. Cureus. 2022, 18, e28127. https://doi.org/10.7759/cureus.28127. 

10. Szabo, D.A.; Neagu, N.; Teodorescu, S.; Predescu, C.; Sopa, I.S.; Panait, L. TECAR Therapy Associated with High-Intensity Laser 

Therapy (Hilt) and Manual Therapy in the Treatment of Muscle Disorders: A Literature Review on the Theorised Effects Sup-

porting Their Use. J Clin Med. 2022, 11, 1–19. https://doi.org/10.3390/jcm11206149. 

11. Kim, Y.J.; Joo-Hee, P.; Kim, J.; Moon, G.A.; Jeon, H. Effect of High-frequency Diathermy on Hamstring Tightness. Phys Ther 

Korea. 2021, 28, 65–71. https://doi.org/10.12674/ptk.2021.28.1.65 

12. Barassi, G.; Mariani, C.; Supplizi, M.; Prosperi, L.; Di Simone, E.; Marinucci, C.; Pellegrino, R.; Guglielmi, V.; Younes, A.; Di 

Iorio, A. Capacitive and Resistive Electric Transfer Therapy: A Comparison of Operating Methods in Non-specific Chronic Low 

Back Pain. Adv Exp Med Biol. 2022, 1375, :39–46. https://doi.org/10.1007/5584_2021_692. 

13. Notarnicola, A.; Maccagnano, G.; Gallone, M.F.; Covelli, I. Tafurp, S.; Moretti, B. Short Term Efficacy of Capacitive-resistive 

Diathermy Therapy in Patients with Low Back Pain: A Prospective Randomized Controlled Trial. J Biol Regul Homeost Agents. 

2017, 31, 509–515.  

14. Tashiro, Y.; Suzuki, Y.; Nakayama, Y.; Sonoda, T.; Yokota, Y., Kawagoe, M.; Tsuboyama, T.; Aoyama, T. The Effect of Capacitive 

and Resistive Electric Transfer on Non-specific Chronic Low Back Pain. Electromagn Biol Med. 2020, 39, 437–444. 

https://doi.org/10.1080/15368378.2020.1830795. 

15. Urbaniak, G.C.; Plous, S. Research Randomizer (Version 4.0). 2013. Available online: https://www.randomizer.org/ (assessed 

on 22 December 2022). 

16. Childs, J.D.; Piva, S.R.; Fritz, J.M.; Responsiveness of the Numeric Pain Rating Scale in Patients with Low Back Pain. Spine. 2005, 

30, 1331–1334. https://doi.org/10.1097/01.brs.0000164099.92112.29. 

17. Jenks, A.; Hoekstra, T.; van Tulder, M.; Ostelo, R.W.; Rubinstein, S.M.; Chiarotto, A. Roland-Morris Disability Questionnaire, 

Oswestry Disability Index, and Quebec Back Pain Disability Scale: Which Has Superior Measurement Properties in Older 

Adults With Low Back Pain? J Orthop Sports Phys Ther. 2022, 52, 457–469. https://doi.org/10.2519/jospt.2022.10802. 

18. Roland, M.; Fairbank, J. The Roland-Morris Disability Questionnaire and the Oswestry Disability Questionnaire. Spine. 2000, 

25, 3115–3124. https://doi.org/10.1097/00007632-200012150-00006. 

19. Boscainos, P.J.; Sapkas, G.; Stilianessi, E.; Prouskas, K.; Papadakis, S.A. Greek Versions of the Oswestry and Roland-Morris 

Disability Questionnaires. Clin Orthop Relat Res. 2003, 411, 40–53. https://doi.org/10.1097/01.blo.0000068361.47147.79. 

20. Imamura, M.; Alfieri, F.M.; Filippo, T.R.M.; Battistella, L.R. Pressure Pain Thresholds in Patients with Chronic Non-specific Low 

Back Pain. J Back Musculoskelet Rehabil. 2016, 29, 327–336. https://doi.org/10.3233/BMR-150636. 

21. Imamura, M.; Chen, J.; Matsubayashi, S.R.; Targino, R.A.; Alfieri, F.M.; Bueno, D.K.; Hsing, W.T. Changes in Pressure Pain 

Threshold in Patients with Chronic Nonspecific Low Back Pain. Spine. 2013, 38, 2098–2107. 

https://doi.org/10.1097/01.brs.0000435027.50317.d7. 

22. Balaguier, R.; Madeleine, P.; Vuillerme, N. Intra-session Absolute and Relative Reliability of Pressure Pain Thresholds in the 

Low Back Region of Vine-workers: Effect of the Number of Trials. BMC Musculoskelet Disord. 2016, 17, 350. 

http://dx.doi.org/10.1186/s12891-016-1212-7. 

23. Perret, C.; Poiraudeau, S.; Fermanian, J.; Colau, M.M.; Benhamou, M.A.; Revel, M. Validity, Reliability, and Responsiveness of 

the Fingertip-to-floor Test. Arch Phys Med Rehabil. 2001, 82, 1566–1270. https://doi.org/10.1053/apmr.2001.26064. 

24. Ekedahl, K.H.; Jönsson, B.; Frobell, R.B. Validity of the Fingertip-to-floor Test and Straight Leg Raising Test in Patients with 

Acute and Subacute Low Back Pain: A Comparison by Sex and Radicular Pain. Arch Phys Med Rehabil. 2010, 91,1243–1247. 

http://dx.doi.org/10.1016/j.apmr.2010.05.002. 

25. Kaltenborn, F.M.; Manual Mobilization of the Joints, Joint Examination and Basic Treatment. Vol. 2 The Spine, Orthopedic Physical 

Therapy Products; Oslo, Norway, 2018. 

26. Cohen, J. Statistical Power Analysis for the Behavioral Sciences. 2nd edition. Vol. 4, Lawrence Erlbaum Associates Publishers, 

New York, USA, 1988. 

27. Wachi, M.; Jiroumaru, T.; Satonaka, A.; Ikeya, M.; Noguchi, S.; Suzuki, M.; Hyodo, Y.; Oka, Y.; Fujikawa, T. Effects of Capacitive 

and Resistive Electric Transfer Therapy on Pain and Lumbar Muscle Stiffness and Activity in Patients with Chronic Low Back 

Pain. J Phys Ther Sci. 2022, 34, 400–403. https://doi.org/10.1589/jpts.34.400. 

28. Wang, S.Q.; Jiang, A.Y.; Gao, Q.; Effect of Manual Soft Tissue Therapy on the Pain in Patients with Chronic Neck Pain: A sys-

tematic Review and Meta-analysis. Complement Ther Clin Pract [Internet]. 2022, 49, 101619. 

https://doi.org/10.1016/j.ctcp.2022.101619. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 June 2023                   doi:10.20944/preprints202306.0622.v1

https://doi.org/10.1016/j.jphys.2021.09.004
https://doi.org/10.1089/acm.2019.0435
https://doi.org/10.3233/BMR-169673
https://doi.org/10.3233/BMR-169673
https://doi.org/10.7759/cureus.28127
https://doi.org/10.3390/jcm11206149
https://doi.org/10.12674/ptk.2021.28.1.65
https://doi.org/10.1007/5584_2021_692
https://doi.org/10.1080/15368378.2020.1830795
https://www.randomizer.org/
https://doi.org/10.1097/01.brs.0000164099.92112.29
https://doi.org/10.2519/jospt.2022.10802
https://doi.org/10.1097/00007632-200012150-00006
https://doi.org/10.1097/01.blo.0000068361.47147.79
https://doi.org/10.3233/BMR-150636
https://doi.org/10.1097/01.brs.0000435027.50317.d7
http://dx.doi.org/10.1186/s12891-016-1212-7
https://doi.org/10.1053/apmr.2001.26064
http://dx.doi.org/10.1016/j.apmr.2010.05.002
https://doi.org/10.1589/jpts.34.400
https://doi.org/10.1016/j.ctcp.2022.101619
https://doi.org/10.20944/preprints202306.0622.v1


 14 of 14 
 

 

29. Bishop, M.D.; Torres-Cueco, R.; Gay, C.W.; Lluch-Girbés, E.; Beneciuk, J.M.; Bialosky, J.E. What effect can manual therapy have 

on a patient’s pain experience? Pain Manag. 2015, 5, 455–464. https://doi.org/10.2217/pmt.15.39. 

30. Ostelo, R.W.; de Vet, H.C. Clinically Important Outcomes in Low Back Pain. Best Pract Res Clin Rheumatol. 2005,19, 593–607. 

https://doi.org/10.1016/j.berh.2005.03.003. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 June 2023                   doi:10.20944/preprints202306.0622.v1

https://doi.org/10.2217/pmt.15.39
https://doi.org/10.1016/j.berh.2005.03.003
https://doi.org/10.20944/preprints202306.0622.v1

