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Title: Short-Term Effect of Spinal Manipulation on Pain Perception, Spinal Mobility, 1 

and Full Height Recovery in Male Subjects with Degenerative Disc Disease: A 2 

Randomized Controlled Trial 3 

 4 

Abstract 5 

Objective: To evaluate the short-term effect on spinal mobility, pain perception, 6 

neural mechanosensitivity, and full height recovery after high-velocity low-amplitude 7 

(HVLA) spinal manipulation (SM) in the lumbosacral joint (L5-S1) 8 

Study Design: Randomized, double-blind, controlled clinical trial with evaluations at 9 

baseline and after intervention 10 

Setting: University-based physical therapy research clinic 11 

Participants: Forty male subjects (N=40) (mean age± SD; 38 ± 9.14 years) 12 

diagnosed with degenerative lumbar disease at L5-S1 were randomly divided into 13 

two groups: the treatment group (TG) (n = 20) (39 ± 9.12 years) and control group 14 

(CG) (n = 20) (37 ± 9.31 years). All participants completed the intervention and 15 

follow-up evaluations 16 

Interventions: A single L5-S1 SM technique (pull-move) was performed in the TG, 17 

whereas the CG received a single placebo intervention 18 

Main Outcome Measures: Measures included assessing the subject's height using 19 

a stadiometer. The secondary outcome measures included perceived low back pain, 20 

evaluated using a visual analogue scale; neural mechanosensitivity, as assessed 21 

using the passive straight leg raise test (SLR); and amount of spinal mobility in 22 

flexion, as measured using the finger to floor distance test (FFD) 23 

Results: The intra-group comparison indicated a significant improvement in all 24 

variables in the TG (p<.001). There were no changes in the CG, except for the FFD 25 
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(p=.008). In the between-group comparison of the mean differences from pre- to 26 

post-intervention, there was statistical significance for all cases (p<.001) 27 

Conclusions: An HVLA SM in the lumbosacral joint performed on male subjects 28 

with degenerative disc disease immediately improves self-perceived pain, spinal 29 

mobility in flexion, hip flexion during the passive SLR, and subject's full height. 30 

Future studies should include female subjects and should evaluate the long-term 31 

results 32 

 33 

Keywords: Intervertebral disc degeneration; Lumbar disc disease; Spinal 34 

manipulation. 35 

 36 

List of abbreviations 37 

IVD intervertebral disc  38 

LBP low back pain  39 

DD disc degeneration  40 

SM spinal manipulation 41 

HVLA high-velocity low-amplitude 42 

ROM range of motion 43 

CG control group 44 

TG treatment group 45 

VAS visual analogue scale  46 

SLR passive straight leg raise test  47 

FFD finger to floor distance test  48 

L5 fifth lumbar vertebra 49 
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 Lumbar intervertebral disc (IVD) disease is one of the main causes for low-back 50 

pain (LBP) among individuals with spinal disorders, affecting approximately 16% of 51 

patients.1 A total of 80% of the population of industrialized countries experience 52 

episodes of severe LBP during their lives,2 with disc degeneration (DD) being the 53 

most common pathology in the adult spine and accounting for approximately 90% of 54 

surgery cases.3 Subjects suffering from symptomatic disc disorders incur the highest 55 

health care expenditure among those with other LBP diagnoses.4 Nevertheless, the 56 

etiology of LBP appears to be multifactorial, which makes its diagnosis and 57 

management still controversial.5  58 

 59 

Even though spinal manipulation (SM) has been linked with positive changes in 60 

pain central processing mechanisms,6 there are conflicting reports with regard to the 61 

impact of SM on pain perception in LBP patients.7,8 However, conclusions are limited 62 

by the scarce number of studies.8 There appears to be some evidence of the 63 

effectiveness of high-velocity low-amplitude (HVLA) SM in lumbar IVD disorders.9 
64 

SM has been demonstrated to decrease pain and improve function in symptomatic 65 

lumbar DD.10 On the contrary, little is known about the neural mechanosensitivity 66 

response of the lower extremities after manipulative treament.11,12 67 

 68 

The structural disruption of the IVD (loss of the hydrostatic capacity of the 69 

nucleus) during DD may end up leading to a loss of IVD height and a possible 70 

reduction of spinal range of motion.13 DD, however, has also been positively 71 

correlated with segmental flexibility of the lumbar spine.14 An IVD height narrowing 72 

has been associated with a history of LBP problems,15 although no relation between 73 

LBP and IVD height has been concluded in other studies.16 The cumulative effect of 74 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

  

  4 

the IVD loss of fluid in response to mechanical stress may change the subject's 75 

measured height (spinal shrinkage).17 In addition, limitations in hip range of motion 76 

(ROM) in subjects with DD appears to be specially important because hip mobility 77 

influences the loads upon the lower back,13 and reduced hip ROM may also be  78 

related to LBP.18  79 

 80 

Conservative approaches appear to be among the best options for DD 81 

associated with LBP.13 Therefore, the purpose of the study was to evaluate, in 82 

subjects with lumbar DD, the immediate effect of a lumbosacral HVLA SM on: (a) the 83 

subject's height, (b) self-perceived LBP, (c) neural mechanosensitivity, and (d) spinal 84 

mobility in flexion. 85 

 86 

 87 

Methods 88 

 89 

 90 

Design 91 

 92 

 93 

This was a controlled, randomized and double-blind clinical trial. All participants 94 

signed an informed consent form, as established by the institutional review board. 95 

The study protocol was conducted according to the Declaration of Helsinki. 96 

 97 

 98 

Randomization Process 99 
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 100 

 101 

The random sequence was obtained using the website www.randomization.com,19 102 

and an outside collaborator prevented access to the sequence for those participating 103 

in the research. 104 

 105 

 106 

Blinding 107 

 108 

 109 

Before randomization, the participants received general information about the study 110 

and were informed that there would be different techniques compared. Subjects and 111 

evaluators who collected or analyzed data remained unaware of the treatment 112 

allocation group. 113 

 114 

 115 

Sample Size 116 

 117 

 118 

The sample size was calculated using Granmo version 7.12 software.a For a two-119 

sided contrast and accepting an α value of .05 and a beta risk of .01, eighteen 120 

subjects were required per study group to detect a difference equal to or greater than 121 

17.5% in the between-groups comparison of the stadiometry values. A 15% SD was 122 

assumed together with an estimated 10% rate of loss to follow-up. 123 

 124 
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 125 

Study Subjects 126 

 127 

 128 

Fifty-six (N=56) male subjects were evaluated for possible participation. Based on a 129 

non-probabilistic convenience sampling, the participants were consecutively 130 

recruited from the principal investigator's clinical consultancy. The research protocol 131 

was implemented at an university-based physical therapy research clinic from March 132 

to October 2012. Of the total number of subjects enrolled, 16 were excluded for 133 

several reasons (figure 1).The final sample included 40 male subjects (38 ± 9.14 134 

years) with a diagnosis of DD in the lumbosacral joint. The participants were 135 

randomized into two study groups: the Control Group (CG) (n=20) and the Treatment 136 

Group (TG) (n=20). No loss to follow-up was recorded during the data collection or 137 

analysis phases. 138 

 139 

 140 

Inclusion/Exclusion Criteria 141 

 142 

 143 

The inclusion criteria were as follows: (a) males between 18-55 years; (b) 144 

standardized body mass index (between 20-25 kg/m2); (c) imaging evidence (T2-145 

weighted MRI) to ensure clinical diagnosis of DD, based upon the presence or 146 

absence of degeneration in the lumbosacral IVD;13,20 and (d) LBP (no minimum 147 

intensity of pain was specified),21 with or without pain radiating to the lower 148 

extremities above the knee, according to categories 1 and 2 of the Quebec Task 149 
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Force classification system.22 The exclusion factors were: (a) smoking; (b) history of 150 

alcoholism or alcohol consumption within 24 hours prior to data collection; (c) 151 

professional sportsmen (changes in the IVD response mechanical parameters have 152 

been found in these subjects);23,24 (d) diagnosis of median, fragmented or migrating 153 

herniation (T2-weighted MRI);13,23 (e) cauda equina syndrome;25 (f) general 154 

contraindications to SM;26 (g) surgery for DD; (h) radicular pain and/or radiculopathy 155 

with presence of neurologic signs;22 and (i) SM treatment within three months before 156 

data collection. 157 

 158 

 159 

Data Collection Protocol 160 

 161 

 162 

Participants were subjected to the evaluation and intervention protocol together in 163 

one session that lasted approximately an hour. The intervention was conducted 164 

three minutes after the assessment, and the re-evaluation process began three 165 

minutes after the intervention. The therapist in charge of the intervention had over 8 166 

years of clinical experience in the field of manual therapy. The pre-intervention data 167 

collection protocol was conducted in the order stated below. This order was 168 

maintained after the intervention, apart from the stadiometer measurement, which 169 

was performed first in the post-intervention assessment.  170 

 171 

 172 

Outcome Measures 173 

 174 
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 175 

Evaluation of Self-Perceived LBP 176 

LBP was measured with a visual analogue scale (VAS). The VAS consists of a 177 

horizontal 100-mm line, which ranges from 0 mm (no pain) to 100 mm (severe pain), 178 

where the subjects mark their perceived pain.27 The VAS is an effective, sensitive 179 

and appropriate tool to measure acute and chronic pain.27 The subjects were asked 180 

about the current intensity of pain.28,29 181 

 182 

 183 

Passive Straight Leg Raise Range of Motion  184 

Neural mechanosensitivity was observed by means of the passive straight leg raise 185 

test (SLR).30 The initial appearance of pain or discomfort was the test end point.31 In 186 

this position, a goniometerb was used to measure the hip flexion ROM. The lower 187 

limb that presented radiating pain was chosen to be assessed. In cases where there 188 

was only midline LBP or equally radicular pain, the SLR ROM from the lower limb 189 

with a worse performance was taken as the reference value. Among other 190 

considerations, the SLR is “positive” when there is identified asymmetry between 191 

lower extremities.30 The SLR is considered an easy-to use tool, with a reliability 192 

(ICC) of 0.87 (95% CI: 0.69 - 0.95).30 193 

 194 

 195 

Spine Mobility in Flexion (Finger to Floor Distance Test) 196 

Spinal mobility was assessed using the finger to floor distance test (FFD). The FFD 197 

evaluates the maximum spinal mobility in flexion, and it is a possible indicator of 198 

functional limitation.32 The FFD was conducted according to the established 199 
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methodology.33 This test is considered easy to conduct and has a high degree of 200 

interexaminer reliability (r = 0.96 to 0.98).34 201 

 202 

 203 

Stadiometer 204 

The stadiometer measures height variations and the amount of IVD compression 205 

caused by pressure on the spinal column.17 The protocol described by Rodacki et 206 

al24 was followed. The participants were considered sufficiently trained when after 207 

five consecutive evaluations, the measurements displayed a SD of less than 0.5 208 

mm.17,24 The person's height was measured after 90 seconds standing upright in the 209 

stadiometerc to allow body structures to reach their equilibrium.24 To prevent postural 210 

adjustments, fixing metal bars were placed on different anatomical points. The 211 

subject also wore safety glasses with a leveling system to stop head movements. 212 

The measuring stick of the digital transducerd was positioned on the center of gravity 213 

above the head. The subject remained in the stadiometer at all times during 214 

measurements, instead of using the "in-out" method.35 The stadiometer is a 215 

noninvasive method that has proven validity 36 and is easier to use and less costly 216 

than MRI.37  217 

 218 

 219 

Interventions 220 

 221 

 222 

SM in the Treatment Group  223 
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The SM technique (pull-move) was performed following previous research 224 

reports.38,39 The participant was in a side-lying position. The upper body was turned 225 

to introduce rotation and lateral flexion into the lumbosacral spine. Then, the 226 

therapist moved the area of counter-rotation to the segment to be manipulated 227 

(figure 2). The thrust was performed very fast within a short ROM.38,39 228 

 229 

 230 

Placebo Manoeuver (sham) in the Control Group  231 

In the CG, after placing the subject in side-lying position with hip and knee flexion, no 232 

mechanical tension was added, as no turning of the upper body nor manipulative 233 

thrust were delivered. The position was maintained during the same time as 234 

estimated for the TG.  235 

 236 

 237 

Data Analysis 238 

 239 

 240 

The descriptive and inferential analysis of the results was performed using the 241 

BioEstat 5 free software program.e The mean, SD and 95% confidence interval were 242 

calculated for the different variables. The statistical analysis was conducted 243 

considering significant at a p value < .05. The D'Agostino test evaluated the 244 

normality of the study variables. Only the self-perceived LBP followed a non-normal 245 

distribution (p>.05). The comparison between-groups used the Student t-test for the 246 

quantitative variables, and the Chi-square (X2) for the categorical variables. In the 247 

intra-group comparison, the Student t-test was used to analyze the parametric 248 
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dependent variables, whereas the Mann-Whitney U test was used for the 249 

nonparametric variable. The analysis of variance for repeated measures (ANOVA 250 

test) with the group allowed the inter-group differences to be observed. The 251 

correlation test (Pearson or Spearman) was used to assess the association between 252 

extraneous variables and the dependent variables. 253 

 254 

 255 

Results 256 

 257 

 258 

The baseline results in regard to the clinical aspects and the outcome measures are 259 

included in table 1. No significant differences in the inter-group comparison were 260 

found (p>.05), except in the case of the SLR (p=.004).  261 

 262 

Table 2 lists the pre- and post-intervention values and the analysis of the intra-263 

group changes. All the study variables displayed a significant improvement in the TG 264 

(p<.001). On the contrary, there were no intra-group differences in the CG (p>.05) 265 

except for the FFD (p=.008). 266 

 267 

Table 3 reports the between-groups comparison of the mean score changes 268 

after intervention (p<.001 in all cases). The between-group analysis indicated 269 

significance in the case of LBP (p<.001; F1,38=21.03; R2=0.35), hip flexion ROM 270 

during the SLR (p<.001; F1,38=50.05; R2=0.56), flexion mobility in the FFD (p<.001; 271 

F1,38=47.63; R2=0.55) and in the stadiometry (p<.001; F1,38=145.05; R2=0.79). 272 

 273 
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In the correlation analysis, a negative correlation was found between the stature 274 

recovery and the increase in mobility during the FFD (p<.001; r=0.656), as well as 275 

between the height gained and the perceived pain relief (p=.001; r=-0.499). Similarly, 276 

the changes in the stadiometry positively correlated with improvements in the SLR 277 

(p<.001; r=0.537). 278 

 279 

 280 

Discussion 281 

 282 

 283 

The lumbosacral SM achieved an immediate reduction in self-perceived LBP. 284 

The minimum important difference is defined as the smallest variation in the outcome 285 

in the domain of interest, indicating meaningful change in clinical status.40 For VAS, it 286 

has been reported to vary from 20 mm in chronic LBP 41,42 to 35 mm in acute or 287 

subacute LBP.42 Licciardone et al43 concluded that a substantial LBP improvement 288 

after SM needs to represent a change ≥ 50% in regard to VAS score at baseline. 289 

Pain perception decreased by 17 ± 16.57 mm in the TG, which represents a 45.94% 290 

improvement in relation to baseline (table 3). Although the results were close to 291 

clinical significance, they must be cautiously interpreted because subjects were most 292 

likely at different stages of LBP.  293 

 294 

The SM was delivered to the lumbosacral spine to “open” (gap) the targeted 295 

joint. The side-lying position combined with SM appears to be beneficial, both for 296 

pain reduction and zygapophyseal joint gapping, in subjects with acute LBP.44 297 

Nonetheless, although SM has been related to a short-term pain relief in LBP,43 there 298 
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is still controversy regarding this aspect. On the one hand, SM has demonstrated an 299 

impact on the central control mechanism and pain regulation.45 On the other hand, a 300 

recent systematic review concluded that there is low-quality evidence to support that 301 

SM is more effective than sham treatment concerning pain relief.46 This lack of 302 

evidence is linked to poor quality methodology in many cases.47 Most studies on SM 303 

lack previous estimates of sample size and a control group.47 This clinical trial has 304 

taken into account these aspects to increase internal validity.  305 

 306 

In regards to the SLR, the hip flexion ROM significantly increased in the TG, 307 

compared with the sham intervention. Szlezak et al48 assessed the immediate effect 308 

of lumbar mobilizations in healthy subjects and found a significant improvement in 309 

the SLR (mean increase of 8.50º). They explained their findings as a consequence 310 

of a possible change in the neurodynamics of lower extremity posterior muscles and 311 

neural structures. The results of the present study in subjects with DD were better 312 

after SM at L5-S1 (13.65° ± 8.62°) (table 3) and su rpassed the minimal detectable 313 

change reported for the SLR in LBP patients (5.7º-6.6º).49 Therefore, an 314 

improvement in the mechanosensitivity of the nervous system appears to be a 315 

plausible reason to understand the observed phenomenon.30 In this sense, SM has 316 

been linked to short-term inhibitory effects on the human motor system.50 Sensitizing 317 

maneuvers (ankle dorsiflexion and/or neck flexion) are needed to elucidate that the 318 

limitation during SLR is certainly related to the neural system.51 In the present study, 319 

SLR was performed with pelvis supported at rest and the ankle and neck in neutral 320 

position with no sensitizing movements added. Another possible explanation for the 321 

findings is a change of distal muscle tone and activity, which has been perceived as 322 

a protective reflexive mechanism to prevent strain of the nerves.30 Even though it 323 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

  

  14 

remains controversial, it has also been concluded that HVLA lumbosacral SM 324 

displays a short-term impact on the attenuation of alpha motoneuronal activity. 50 325 

This seems to be linked to a reduction of muscle tone and pain perception.50 
326 

However, these aspects (tone and muscle activation) were not measured and 327 

controlled in the study. Though the SLR response was positive in the evaluated 328 

lower limb, future studies should extend the observations to both lower limbs. 329 

 330 

The spinal mobility during FFD was also increased in the TG. SM modulates the 331 

somatosensory system, which inhibits the paravertebral muscle hyperactivity and 332 

improves spine functionality, among other effects.52 As stated before, the SM 333 

contributed to enhanced hip flexion mobility with a possible impact on FFD. Previous 334 

studies concluded that the mean difference in the FFD after intervention should be 335 

greater than 4.5 cm49 or 10 cm53 for the result to have clinical significance and 336 

predict improvement in disability. The FFD increased an average of 3.67 ± 2.09 cm 337 

in the TG (table 3), and only one of the TG subjects improved above 10 cm. 338 

Therefore, the results cannot be considered as clinically relevant. Other factors that 339 

may influence the FFD have not been taken into account, such as hip ROM, pelvic 340 

alignment at the hip and hamstring and/or calf muscles tension.32  341 

 342 

FFD also improved in the intra-group analysis in the CG (p=.008) (table 2), which 343 

underwent a sham intervention with the subject placed in a side-lying position. As 344 

suggested, paraspinal muscles may relax during maintained side-posture 345 

positioning,44 with the results previously referred to the FFD. However, only the 346 

mechanical effect from the thrust appears to be a key element to the effectiveness of 347 

the SM.38,45 There were only a few minutes between pre- and post-intervention 348 
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measurements. Therefore, it is also possible that the post-intervention evaluation 349 

could have just improved as a consequence of the learning process from the pre-350 

intervention assessment. To increase the internal validity and predictive value of 351 

studies, the combination of FFD and SLR has been suggested as the best option in 352 

evaluating subjects with acute/subacute LBP.49  353 

 354 

A significant height change was found in the TG, even though the mean absolute 355 

amount of increase was very small (3.98 ± 1.46 mm, table 3). Similar height recovery 356 

was observed after superficial heat treatment in LBP patients (4.2 ± 2.4 mm)54 but 357 

also after sustained lumbar flexion and extension postures in pain-free participants 358 

(between 3.15 mm – 5.84 mm).37,55 In the latter studies, measurements were made 359 

with the subject in the seated position. In addition, age, which seems to be linked to 360 

DD progression,5,13 and may influence the stadiometry results,24 was different among 361 

study samples. Thus, it is difficult to compare between studies. 362 

 363 

The increase in paravertebral muscle activity in chronic LBP has been 364 

associated with greater compressive loads and a lower possibility of height 365 

recovery,56 although this correlation remains just as an hypothesis.57 Nevertheless, 366 

the inverse process may be inferred. The impact of SM on “gapping”44 and on 367 

diminishing paravertebral hyperactivity52 may produce changes in stadiometry. It 368 

remains uncertain if a single SM in a single spinal joint (L5/S1) is sufficient to explain 369 

the immediate height recovery. SM effects are not isolated to the targeted level, as 370 

lumbar SM is just specific and accurate half the time.58 Likewise, standing posture is 371 

also dependent on other factors, such as pelvic alignment at the hip and hamstring 372 

tension, among others, which were not controlled.  373 
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 374 

 375 

Study Limitations 376 

 377 

 378 

The subjects were not evaluated for LBP duration. Thus, they might be at different 379 

stages of LBP. The research only included male subjects and assessed short-term 380 

effects. It would be of great interest to determine whether there are gender-related 381 

effects. Future studies should include males and females and medium- to long-term 382 

results. Furthermore, fear-avoidance beliefs, which have been correlated with lumbar 383 

flexion in LBP, have not been evaluated.59 384 

 385 

 386 

Conclusions 387 

 388 

 389 

A side-lying SM technique in the lumbosacral region decreases self-perceived LBP 390 

in the short term and produces an immediate improvement in spinal mobility in 391 

flexion, the subject's height and hip flexion mobility during the SLR in male subjects 392 

with DD. 393 
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Figure Legends 582 

 583 

Figure 1. Flowchart Diagram According to CONSORT Statement for the Report of 584 

Randomized Controlled Trials. 585 

 586 

Figure 2. Pull-move technique in the Treatment Group. 587 
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Table 1. Physical and clinical baseline characteristics of the sample*  

 

 
Control Group 

(n=20) 

Treatment Group 

(n=20) 

P value 

 

Age (yrs) 37 ± 9.31 39 ± 9.12 .541 

Weight (kg) 76.65 ± 3.77 80.1 ± 8.88 .118 

Height (m) 1.76 ± 0.04 1.79 ± 0.05 .159 

LBP (VAS) (mm) 29.0 ± 26.33 37.1 ± 36.14 .429 

SLR (degrees) 48.05 ± 11.19 39.10 ± 7.01 .004 

FFD (cm) 9.9 ± 4.37 14.02 ± 9.58 .091 

Stadiometry (mm) - 0.0 ± 0.13 - 0.0 ± 0.13 1.00 

 

Abbreviations: LBP, self-perceived low back pain; VAS, visual analogue scale; 

SLR, straight leg raise test, degrees of hip flexion; FFD, finger to floor distance 

test. 

* Data are reported as mean ± SD  
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Table 2. Pre and post-intervention values and intra-group differences in each 

study group *  

 

 

Abbreviations: Pre – Int, Pre-Intervention; Post – Int, Post-Intervention; LBP, low back 

pain; VAS, visual analogue scale; SLR, straight leg raise test, degrees of hip flexion; 

FFD, finger to floor  distance test; p value, intra-group comparison between pre- and 

post- intervention results 

*Values are reported as mean ± SD 

 

 Control Group Treatment   Group 

 Pre - Int Post - Int p Pre - Int Post – Int p 

LBP (VAS) (mm) 29.0 ± 26.33 29.10 ± 26.37 1.00 37.1 ± 36.14 20.01 ± 22.47 <.001 

SLR (degrees) 48.05 ± 11.19 47.59 ± 10.19 1.00 39.10 ± 7.01 52.75 ± 9.53 <.001 

FFD (cm) 9.9 ± 4.37 9.55 ± 4.54 .008 14.02 ± 9.58 10.35 ± 8.35 <.001 

Stadiometry (mm) - 0.0 ± 0.13 + 0.02 ± 0.13 .142 - 0.0 ± 0.13 3.98 ± 1.46 <.001 
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Table 3. Between – group comparison of the mean differences from pre to post-

intervention* 

 

Abbreviations: LBP, self-perceived low back pain; VAS, visual analogue scale; 

SLR, straight leg raise test, degrees of hip flexion; FFD, finger to floor distance 

test; p value, intergroup comparison of the mean values between pre and post-

intervention 

* Values are reported as mean ± standard deviation (95% confidence interval) 

 

 Control Group Treatment Group p 

LBP (VAS) (mm) 0.10 ± 0.04 (0.01 / 0.08) 17.0 ± 16.57 (9.24 / 24.75) <.001 

SLR (degrees) 0.46 ± 0.39 (0.13 / .60) -13.65 ± 8.62 (-17.68 / -9.61) <.001 

FFD (cm) 0.35 ± 0.48 (.12 /.57) 3.67 ± 2.09 (2.69 / 4.65) <.001 

Stadiometry (mm) -0.03 ± 0.09 (-.07 / .01) -3.98 ± 1.46 (-4.67 / -3.30) <.001 
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