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Abstract BACKGROUND CONTEXT: Chronic low back pain represents a health care problem with sub-

stantial costs. It is generally accepted that approximately 10% to 25% of patients with persistent

chronic low back pain may have pain arising from the sacroiliac joints.

PURPOSE: This study aimed to analyze the effects of manipulative therapy of sacral torsion ver-

sus myofascial release on disability, pain intensity, and mobility in patients with chronic low back

pain and sacroiliac joints.

STUDY DESIGN/SETTING: A prospective, single-blinded randomized clinical trial.

PATIENT SAMPLE: Sixty-four patients (mean§SD age: 51§9; 60% female) with chronic low

back pain and sacroiliac joints comprised the patient sample. No participant withdrew because of

adverse effects.

OUTCOME MEASURES: Self-reported disability (primary), pain intensity, scale of kinesiopho-

bia, quality of life, isometric endurance of trunk flexor muscles, and lumbar mobility in flexion

were assessed at baseline, pos-treatment, and one month follow-up.

METHODS: Participants were randomly assigned to a sacral torsion manipulation group or myo-

fascial release group, receiving a total of 12 sessions (once weekly).

RESULTS: ANCOVA did not showed a statistically significant difference between groups for dis-

ability (95% CI -2.40�1.90, p=.177). Effect sizes were large in both groups at both follow-up peri-

ods. Similar results were achieved for all secondary outcomes (p˂. 05). The linear model

longitudinal analyses showed significant improvements in both groups over time for all outcomes

with the exception of fear of movement (manipulative: Minimum within-groups change score 1.91,

p˂.001; myofascial: 1.66, p˂.001).
CONCLUSION: Manipulative and myofascial release therapy in patients with clinically diag-

nosed sacroiliac joints syndrome resulted in a similar short-term benefits on patient reported dis-

Abbreviations: ANCOVA, Analysis of covariance; CLBP, Chronic low

back pain; MCID, Minimum clinically important difference; NPRS,

Numerical Pain Rating Scale; ODI, Oswestry Disability Index; RMQ,

Roland Morris Disability Questionnaire; SIJ, Sacroiliac joints; TSK,

Tampa Scale of Kinesiophobia; VAS, Visual Analogue Scale
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ability. Both groups experienced similar decrease in the intensity of pain over time, although no

clinically meaningful effects were demonstrated in either group. © 2021 Elsevier Inc. All rights

reserved.

Keywords: Low Back Pain; Pelvic Pain; Sacroiliac Joint; Musculoskeletal Manipulations; Randomized Clinical Trial;

Myofascial Release

Introduction

Chronic low back pain (CLBP) represents a signifi-

cant health care problem that results in substantial costs

to society [1,2]. It is generally accepted that approxi-

mately 10% to 25% of patients with suspected sacroiliac

joint (SIJ) pain have a subsequent positive diagnostic

intra-articular SIJ injection with anesthetic [3]. SIJ syn-

drome is characterized by pain over the posterior aspect

of SIJ varying in severity, which can also refer pain to

the greater trochanter, groin, posterior thigh, knee, lateral

or posterior calf to the ankle, foot, and toes [4]. The

exact origin of SIJ related pain has not been clarified.

One postulated origin is accidental minor subluxation

and repeated movements of the SIJ may damage the

joint capsule and the posterior ligamentous region [5].

Manipulative therapy has been used in the treatment of

patients with CLBP and significant improvement has been

reported with thrust manipulative techniques in disability

versus non−thrust application [6]. Spinal manipulation has

been also reported to be more effective than placebo in the

treatment of CLBP, with high-velocity low-amplitude

thrust manipulation the most effective modality [7]. In addi-

tion, myofascial therapy is an effective manual technique to

release areas of impaired gliding fascial mobility and to

improve pain perception over a short-term duration in

CLBP [8]. Specifically, Ajimsha et al.[9] have reported that

myofascial release reduces LBP in 53.3% and disability in

29.7% compared to placebo.

Conventional treatment for chronic SIJ pain includes

manual therapy, activity modification, analgesic and anti

−inflammatory medications, and arthrodesis [10]. It has

been demonstrated that posterior pelvic tilt taping interven-

tion favorably affected the pelvic indication and sacral hori-

zontal angle, leading to beneficial effects on SIJ

dysfunction and medial buttock pain [11]. Several studies

have reported results in muscle inhibition, improved func-

tional disability, gait symmetry, and decrease pain from SIJ

manipulation techniques [12−15]. Recently, a single ses-

sion of SIJ and lumbar manipulation was more effective for

improving functional disability than SIJ manipulation alone

in patients with SIJ syndrome [13]. In spite of this, there are

currently no definitive interventional, conservative, or sur-

gical management options for managing SIJ pain [16−19].
In addition, few randomized clinical trials have analyzed

the effectiveness of SIJ manipulative therapy [12,15]. In

our concern, there is neither previous research on the com-

parative effects between manipulative therapy and myofas-

cial release in SIJ.

The purpose of the study was to analyze the effec-

tiveness of manipulative therapy of sacral torsion versus

myofascial approach on disability, pain intensity, kinesi-

ophobia, quality of life, isometric endurance of trunk

flexor muscles, and mobility in individuals with CLBP,

and SIJ syndrome.

Materials and methods

Study design and participants

A randomized single-blind clinical trial with intention-to

treat analysis and subject masked to treatment allocation

was designed and conducted following CONSORT guide-

lines. The protocol was approved by the local human

research committee of the University of XXX (XXX). It

was conducted following the declaration of Helsinki and

was registered on clinicaltrials.gov (NCT02065531). All

subjects signed an informed consent.

A total of 88 participants with CLBP and SIJ syndrome

were recruited and evaluated by two therapists with more

than 10 years of clinical experience at the clinical unit of

Faculty of Health Sciences of the University of XXX

(XXX) based on predefined inclusion and exclusion study

criteria. CLBP was defined as pain that continues for 12

weeks or longer localized between the costal margin and

the inferior gluteal crease. While SIJ syndrome was defined

as pain commonly perceived in the gluteal region, which

can be referred to the lower limbs and/or lumbar region

[20]. To confirm the presence of SIJ syndrome Compres-

sion test, Thigh thrust test, Distraction test, Gaenslen�s test,
Sacral test, and Sacroiliac motion spring test were per-

formed. Three or more positive pain provocation SIJ tests

have discriminative power for diagnosis and showed high

specificity and sensitivity [21].

To be eligible patients had to meet the following

inclusion criteria: (1) LBP for and/or over three months;

(2) age between 18 and 60 years; (3) subacute unilateral

or bilateral SIJ syndrome ≥6 weeks; (4) x≥4 points on

the Roland Morris Disability Questionnaire; (5) not cur-

rently receiving physical therapy. Exclusion criteria

included: (1) presence of lumbar stenosis; (2) diagnosis

of spondylolisthesis; (3) diagnosis of fibromyalgia; (4)

treatment with corticosteroid or oral medication within

the past two weeks; (5) a history of spinal surgery; (6)

contraindication to manipulative therapy; (7) having pre-

viously undergone manipulative therapy; (8) disease of

the central or peripheral nervous system; (9) clinical

sings of radiculopathy.
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Randomization

Patients were blinded and randomly assigned to receive

either manipulative therapy or a protocol of myofascial

release for a total of 12 sessions in each group (one and/or

weekly). Both groups were treated by two physicals thera-

pists with more than 10 years of experience in the manage-

ment of individuals with chronic pain. Concealed allocation

was performed using a computer-generated randomized

table of numbers created before the start of data collection

by a researcher not involved in the recruitment or treatment

of patients. Individual and sequentially numbered index

cards with the random assignment were prepared. The index

cards were folded and placed in sealed opaque envelopes.

Another therapist, blinded to baseline examination, opened

the envelope and proceeded with treatment according to the

group assignment.

Outcomes measures

Firstly, subjects provided demographic and clinical

information. Outcome measures were assessed before the

first treatment session (baseline data), immediately after

treatment (at week 12) and one month after the last treat-

ment session (follow-up).

The primary outcome of this study was the Roland-Mor-

ris Disability Questionnaire (RMQ) for assessing disability

due to LBP [22−24]. The total score ranges from 0 (no dis-

ability) to 24 (maximum possible disability) [22,25−27]. A
change in 2-3 points on the RMQ represents the minimum

clinically important difference (MCID) [28,29].

A 10-point Numerical Pain Rating Scale (NPRS; 0: no

pain, 10: Maximum pain) was used to assess the patients’

current level of pain. The MCID for the NPRS has been

reported in 2.5 points [30].

The Tampa Scale of Kinesiophobia (TSK) is a 17-item

questionnaire developed to measure the fear of movement

and (re)injury [26]. Ratings are summed to yield a total

score (ranging from 17 to 68 points) where higher values

reflect greater fear of (re)injury [26,30,31].

The SF-36 quality of life questionnaire assesses 8

domains including physical functioning, physical role,

bodily pain, general health, vitality, social functioning, role-

emotional, and mental health [32]. This scale ranges from 0

(lowest level of functioning) to 100 (highest level) [33,34].

To test isometric endurance of trunk flexor muscles we

used the McQuade test [35]. Subjects were supine with their

arms crossed over the chest, hands on the opposite should-

ers, hips bent, and knees, and feet apart. They were asked to

nod and continue to lift their head and shoulders until the

inferior angle of the scapula lifted from the table and main-

tain the position as long as possible [36]. We recorded the

number of seconds that the position was maintained for a

maximum of 120 sec.

Lumbar mobility in flexion was determined by measur-

ing the finger-to-floor distance with a tape [37]. Participants

performed a straight-legged forward trunk flexion from a

standing position. Both arms stretched toward the floor with

the palms facing the legs. They maintained the maximal

forward bending position for 2 sec before the measurement.

The assessor measured the distance (cm.) from the tip of

the third finger to the floor [38].

Intervention

Patients underwent one session per week for a total of 12

weeks at Health Sciences School of XXX University. The

details of the interventions are provided below.

Sacral manipulative therapy

All patients received the sacral mobilization with

impulse manipulative technique on the day of their initial

examination. Manipulation was performed by an oblique

force which was applied to the inferior lateral angle of the

sacrum, taking less than 5 minutes per patient. The tech-

nique was carried out as follow:

The technique began with the patient side lying with their

feet together and their shoulders perpendicular to the

stretcher, while the therapist standing at one side of the

stretcher near the patient’s pelvis with a slight orientation

toward the patient’s head. In that position, an extension and

an axial traction were made to patient’s lower and upper

limbs in contact with the stretcher. A hip and knee flexion

were done to the contralateral lower limb, and the therapist

did a trunk rotation of the patient toward the ceiling, induc-

ing a slight bend trunk to push posterior the sacral base. The

therapist’s pisiform of the caudal hand pressed the patient’s

inferior lateral angle (ILA) of the sacrum in contact with the

stretcher, while the therapist’s cranial hand stabilized on the

groove between the patient’s deltoid and pectoralis major.

The barrier was engaged with the therapist�s cranial hand

contacting the patient's deltopectoral groove and the caudal

hand contacting the ILA of the sacrum (the side situated on

the stretcher), with the pisiform in the direction of the con-

tralateral shoulder. The thrust was made by a body drop on

the rotating pelvis, a mobilization with impulse thrust was

provided in a scooping fashion with the caudal hand on the

ILA of the sacrum in the direction of the resistant on the

contralateral shoulder [21] (Fig. 1).

Myofascial soft tissue protocol

Patients in the myofascial group received a protocol

which includes the following techniques (mean session

duration of 60 min). These myofascial induction techniques

were based on the study by Ajimsha (2014) [9] and the

book by Andrzej Pilat (2003) [39]: (1) Lumbo-sacral

decompression; (2) Diaphragmatic release (transverse

application); (3) Lumbar square fascia release (phase A,

relaxation); (4) Lumbar square fascia release (phase B,

elongation); (5) Release of gluteus fascia; (6) Deep release

of pubic region; (7) Release of deep fascia at psoas level;

(8) Pelvic floor release (Fig. 2)
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Statistical analysis

Statistical analysis was performed using SPSS statistical

software, version 18.0, and it was conducted according to

the intention-to-treat analysis. The Kolmogorov-Smirnov

test showed a normal distribution of the data. Baseline

demographic and clinical variables were compared between

both groups using Student t-tests for continuous data and

Chi-square tests for categorical data. Analysis of covariance

(ANCOVA) was used to analyze for differences between

the two groups in all patient-rated outcomes (RMQ as pri-

mary outcome) at post-treatment and one month follow-up.

Baseline values were used as covariates. A p-value <.05
was considered statistically significant. The sample size

was calculated using the Ene 3.0 software (Autonomic Uni-

versity of Barcelona, pain). The calculations were based on

detecting differences of 2.5 points in the RMQ (MCID)

[27], assuming a standard deviation of 2.5 points, a 2-tailed

test, an alpha level (a) of 0.05, and a desired power (b) of

85%. The estimated desired sample size was calculated to

be 32 subjects per group.

Results

Four hundred and ninety-one patients were eligible for

screening, and eighty-eight (n=88) consecutive patients

were screened for eligibility criteria. Sixty-four patients

(mean§SD age: 51§9; 60% female) satisfied all the

eligibility criteria and were randomized to either the manip-

ulative therapy (n=32) or myofascial release group (n=32).

Reason for ineligibility can be found in Fig. 3, which pro-

vides a flow diagram of patients. Baseline features between

both groups were similar for all variables at the beginning

of the study (Table 1).

ANCOVA did not showed a statistically significant dif-

ferences between groups for the RMQ (Post-treatment:

F=2.23, p=.140; One-month follow-up: F=1.87, p=.177).

The linear model longitudinal analyses showed significant

improvements in both groups over time (F=22.56, manipu-

lative: p˂.001; myofascial: F=10.87, p˂.001), however

patients receiving spinal manipulation experienced greater

reduction in the RMQ (within-groups change score 5.2)

than those receiving myofascial release technique (within-

groups change score 2.7) at all follow-up periods (Table 2).

The patients who achieved 50% pain relief were 7 (95% CI:

2,8) in the experimental group and 4(95% CI: 3,7) in the

control group immediate post-treatment, and 3 (95% CI:

3,8) in the experimental group and 3 (95% CI: 1,5) in the

control group one moth follow-up. Patients achieving 80%

pain relief were 2 (95% CI: 0.5,9) in the experimental group

and 4 (95% CI: 1,5) in the control group immediate post-

treatment, and 2 (95% CI: 1,8) in the experimental group

and 3 (95% CI: 1,7) in the control group one moth follow-

up. In addition, one patient in the experimental (95% CI:

0,7) and control group (95% CI: 0,4) registered 100% pain

Fig. 1. Sacral manipulative therapy.

ARTICLE IN PRESS

4 A.M. Castro-S�anchez et al. / The Spine Journal 00 (2021) 1−10



relief immediate post-treatment, and only one patient in the

experimental group (95% CI: 0,7) one moth follow-up.

The ANCOVA analysis did not indicate statistically sig-

nificant differences between groups for pain intensity or

fear to movement. However, linear longitudinal analysis

showed a main effect over time within-groups (manipula-

tive: F=16.77, P<0.001; myofascial: F=8.41, p<.001)
experiencing similar decrease in the intensity of pain in

both groups (manipulative within-groups change score

1.91; myofascial within-groups change score 1.66) but not

on fear to movement (manipulative: F=2.343, P<0.113;
myofascial: F=0.290, p<.750) at all follow-up periods

(Table 2).

The ANCOVA analysis also did not found significant

differences between groups in either domain of the SF-36

quality of life questionnaire, finger-to-floor distance imme-

diately post-treatment; and McQuade Test at all follow-up

periods. Only significant differences between groups were

achieved for general health (F=8.47, p=.005), social func-

tioning (F=4.07, p=.048), and finger-to-floor distance at one

month follow-up (F=8.26, p=.006). There was a main effect

for time in both groups experiencing an increase on SF-36

subscales: physical function (manipulative: F=20.828,

p<.001; myofascial: F=23.282, p<.001), physical role

(manipulative: F=3.316, p<.050; myofascial: F=10.900,

p<.001), bodily pain (manipulative: F=16.768, p<.001;
myofascial: F=8.411, p<.001); and McQuade Test (manipu-

lative: F=8.317, p<.001; myofascial: F=7.021, p<.003), and
finger-to-floor distance (manipulative: F=25.008, p<.001;
myofascial: F=4.475, p<.020) at both follow-up (Table 2

and 3). In addition, there were significant differences for

time only in manipulative group on general health

(F=4.285, p<.018). Also, there were significant differences

for time only in myofascial release group on vitality

(F=3.902, p<.031), and social functioning (F=4.533,

p<.019). No main effect over time was observed for the

rest of subscales SF-36. No adverse events were reported

by any patient during the course of the study or at the time

of the one-month follow-up.

A power calculation of 85% was considered for all non

−statistical differences.

Discussion

The results of this randomized controlled trial suggest

that manipulative therapy of sacral torsion and myofascial

release therapy resulted in a similar reduction in disability,

and intensity of pain. Also, both therapies improved quality

Fig. 2. Myofascial induction techniques.
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of life, and finger-to-floor distance immediately after and at

one moth follow-up. The differences between groups were

not clinical and statistically meaningful in any of the

reported measures except for lumbar mobility in flexion,

where manipulative therapy of sacral torsion exhibited

greater benefits over myofascial release therapy at one

month follow-up. This group was also slightly superior in

quality of life.

Patients that receiving manipulative therapy of sacral

torsion did not show statistically significant better reduction

in disability than those receiving myofascial release; how-

ever, in both groups within-group change score surpass the

MCID ≥2.5 established for RMQ [29]. Further, one-month

after intervention, it remained the effectiveness on disabil-

ity in those patients. These results are similar to those found

with a single session of SIJ manipulation in patients with

SIJ syndrome [13]. However, this study showed that lumbar

and SIJ manipulation offers no additional benefit in relation

to pain and disability, as compared with SIJ alone, in

patients with SIJ syndrome [13]. The authors presumed that

the treatment of sacroiliac joint involvement corrected the

lumbar spine dysfunction. SIJ is integrated in the complex

lumbar-pelvic-hip, and it should be considered as a

mechanical unit [40,41]. In our study, the isolate treatment

of sacral torsion also demonstrated better lumbar flexion

than a widely protocol of myofascial release which included

8 techniques. To our knowledge, no previous studies have

investigated the short-term effectiveness of the myofascial

release in patients with SIJ syndrome. A recent study on the

effectiveness of myofascial release in the management of

CLBP in nursing professionals exhibited that subjects

receiving myofascial release in adjunct with specific back

WEEK 0: Baseline Measurement

Measured baseline demographics, disability (RMQ and ODI), pain (VAS), kinesiophobia (TSK), quality of life (SF-36), abdominal 

muscle endurance (McQuade Test), trunk flexion range (fingertip-to-floor test).

Random assignment (n = 64)

Patient Enrollment: Patients with chronic low back pain and sacroiliac joint syndrome screened for 

eligibility (n=88)

Excluded (n=24)

¨ Not meeting inclusion criteria (n=24)

- Presence of lumbarstenosis (n=2)

- Diagnosis of spondylolisthesis (n=3).

- Treatment with corticosteroids in the past 2 

weeks (n=6)

- Previous spinal surgery (n=3)

- Contraindication to low back trust 

manipulation (n=4)

- Previous undergone spinal manipulative 

therapy (n=5)

- Disease of the central o pheripheral nervous 

system (n=1)

¨ Declined to participate (n=0)

Informed Conset Form

Sacral Manipulative 
Therapy Group (n = 32).

Mobilization with impulse 
technique torsion 

(anterior) (1/week).

Follow-up: Week 16 (One Month)

Measured baseline demographics, disability (RMQ and ODI), pain (VAS), kinesiophobia (TSK), quality of life (SF-36), abdominal 

muscle endurance (McQuade Test), trunk flexion range (fingertip-to-floor test).

Lost to follow up n = 0 Lost to follow up n = 0

Myofascial release  
Group (n = 32). 

A myofascial soft tissue 
release protocol of eight 

techniques (1/week)

Follow-up: Week 12

Measured baseline demographics, disability (RMQ and ODI), pain (VAS), kinesiophobia (TSK), quality of life (SF-36), abdominal 

muscle endurance (McQuade Test), trunk flexion range (fingertip-to-floor test).

Fig. 3. Design and flow of participants through the trial.
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exercises displayed significant improvements in pain and

functional disability when comparing to the pre-treatment

level [9]. These results support the conclusion reported by

Aure et al. that manual therapy and exercises can improve

low back functional disability [42].

In this clinical trial, both groups also exhibited a reduc-

tion in pain intensity, but the mean decrease did not surpass

the MCID (>2.5) established for patients with LBP, at all

follow-up periods [43]. Another study exhibited significant

differences within groups in pain intensity after a single ses-

sion of high-velocity low-amplitude manipulation to the

sacroiliac joint alone, and SIJ and lumbar manipulation

to both sacroiliac joint and lumbar spine in a single ses-

sion [12]. This clinical effect can be associated to

Table 1

Baseline demographics for both groups*

Sacral Manipulative Therapy (n=32) Myofascial release (n=32) p values

Gender (m/f) 11/21 14/18 .793

Age (years) 53§8 50§5 .083

Time with pain (mo) 10.91§4.28 11.91§4.55 .531

Self-reported measures

RMQ (0−24) 9.91§4.65 8.16§3.71 .101

Pain (NPRS, 0−10) 5.64§2.30 4.66§1.77 .060

TSK (17−68) 43.78§10.26 41.03§8.09 .238

Quality of life (SF-36 questionnaire)

Physical functioning (0−100) 68.75§23.49 73.43§13.16 .329

Physical role (0−100) 42.97§42.23 55.00§21.14 .155

Bodily pain (0−100) 50.63§23.72 49.38§16.84 .809

General health (0−100) 54.38§16.50 60.47§13.76 .114

Vitality (0−100) 51.25§12.70 53.28 § 15.22 .564

Social functioning (0−100) 75.39§21.88 78.52§16.26 .519

Role emotional (0−100) 80.0§38.67 78.3§20.1 .214

Mental health (0−100) 71.13§19.40 63.88§13.99 .091

Physical outcomes

McQuade test (seconds) 40.47§28.32 50.53§27.49 .067

Finger-to-floor distance (cm) 17.84§11.36 13.45§10.48 .113

* Data are mean § SD except for genderNPRS, numerical pain rate scale; ODI, oswestry low back pain disability index; RMQ, roland-morris disability

questionnaire; TSK, tampa scale of kinesiophobia

Table 2

Immediate post-treatment, One Month follow-up, and change score between groups for disability, pain, kinesiophobia, isometric resistance of abdominal

muscles and finger-to-floor distance

Outcome and/or Group Immediate Post-

Treatment

Between-Group

Difference in

Score Change

(95% CI)

p Value One Mo

Follow-up

Between-Group

Difference in

Score Change

(95% CI)

p Value

Roland-Morris Disability Questionnaire (0-24)

Manipulative 4.7§3.8 -0.8(-2.3,0.8) .140 5.2§4.7 -0.3(-2.4,1.9) .177

Myofascial 5.5§2.0 5.4§3.7

Pain intensity (NPRS, 0−10 points)
Manipulative 3.7§2.5 0.6(-0.6,1.8) .331 2.7§2.4 -0.4(-1.5,-0.7) .496

Myofascial 3.2§2.2 3.1§1.9

Tampa Scale of Kinesiophobia (17−68)
Manipulative 42.1§9.4 0.6(-3.6,4.8) .768 42.1§10.2 0.7(-3.8,5.2) .761

Myofascial 41.5§7.4 41.4§7.7

McQuade Test (seconds)

Manipulative 53.8§28.5 -13.1(-26.7,0.6) .071 55.3§28.7 -14.6(-27.5,-1.7) .060

Myofascial 66.8§26.1 69.8§22.4

Finger-to-floor distance (cm)

Manipulative 14.9§12.2 2.9(-2.8,8.6) .311 12.3§10.7 1.0(-4.3,6.2) .006*

Myofascial 12.0§10.5 11.3§10.4

Values are expressed as mean § standard deviation for immediate post-treatment and one month follow-up and as mean (95% confidence interval) for

between-group change scores.

Abbreviations: ODI, oswestry disability index; RMDQ, roland-morris low back and disability questionnaire; TSK, tampa scale for kinesiophobia; VAS,

visual analogue scale

* p˂.05 significant ANCOVA adjusted from baseline values for differences among groups.

A.M. Castro-S�anchez et al. / The Spine Journal 00 (2021) 1−10 7

ARTICLE IN PRESS



neurophysiologic responses determined by the type of the

technique in relation to velocity and amplitude thrust

manipulation [44,45]. A comparison between manual

and mechanical force manipulation on patients with SIJ

syndrome in four session showed similar improvement in

NPRS and disability over a 2-weeks period and a 1-week

follow up [45]. However, a comparison between

program of back school therapy and spinal manipulative

therapy exhibited that back school therapy was a

better treatment modality than the spinal manipulative ther-

apy, according to the clinical measures of rehabilitation

[46] Galm et al. founded that a 73.9% of patients with low

back pain and sciatica and imaging-proven disc herniation

and dysfunction in sacroiliac joint reported an improvement

of lumbar and sciatic pain, and five patients were pain

free [47]. This study concluded that in the presence

of lumbar and ischial symptoms, the data suggest consider-

ation of SIJ dysfunction, requiring manual examination,

and in the presence of SIJ dysfunction, appropriate therapy

should be considered.

The improvement in pain intensity could be associated

with mechanical, spine, neurophysiological and supraspinal

mechanisms [48]. The movements of the joint in the manual

therapy reduce the transmission of stimuli by the ligaments

and articular capsules, which decrease pain sensitive

tissues. In addition, the increase of the diameter in the inter-

vertebral foramen relieves the pressure on nervous tissues,

and increases the blood flow in spinal nerves, and paraspi-

nal muscles and ligaments are extended to reduce myofas-

cial pain [41]. However, a review on the role of physical

therapy or manipulation in the management of SIJ dysfunc-

tion reported controversial results. It shows that manipula-

tions can be successful in this population, but some studies

remain uncertain on the recurrence of pain due to sacroiliac

dysfunction [49]. Respect to myofascial therapy, Meltzer

et al. have reported that myofascial release intervention

after repetitive strain injury resulted in a normalization of

apoptotic rate, reorientation of fibroblasts, and cell mor-

phology changes [50]. Also, according to Schleip, pain can

be decreased due to myofascial intervention generates a

normative length in fascial tissue by collagen reorganiza-

tion [51].

One of the limitations of our study is that, in order to

improve our understanding of SIJ syndrome, a control

group should be implemented. The second limitation is that

only two clinicians performed the interventions, which

might limit the generalizability of the results. The third lim-

itation is that we did not maintain blinding of the research-

ers providing the intervention. The fourth limitation is that

we collected outcome measures at a short-term follow-up.

Table 3

Immediate post-treatment, one month follow-up, and change score between groups for quality-of-life SF-36

Quality of life SF-36/group Immediate

Post-Treatment

Between-Group

Difference in

Score Change

(95% CI)

p Value One Mo

Follow-up

Between-Group

Difference in

Score Change

(95% CI)

p Value

Physical Function

Manipulative 79.2§17.3 -5.2(-12.4,2.1) .159 78.3§18.7 -5.3(-13.1,2.5) .178

Myofascial 84.4§10.9 83.6§11.7

Physical Role

Manipulative 64.1§37.3 -11.7(-28.2,4.8) .161 70.3§42.3 -1.6(-19.5,16.4) .863

Myofascial 75.8§28.0 71.9§28.2

Body Pain

Manipulative 74.8§25.3 0.63(-9.9,11.1) .906 70.2§27.6 -1.4(-12.3,9.5) .798

Myofascial 74.1§15.6 71.6§14.0

General Health

Manipulative 62.1§16.4 0.8(-7.6,9.2) .0853 62.8§17.9 3.1(-4.8,11.1) .005*

Myofascial 61.7§17.3 59.7§13.6

Vitality

Manipulative 58.1§19.4 -0.6(-9.5,8.2) .888 57.3§18.0 -2.8(-11.3,5.7) .510

Myofascial 58.8§15.8 60.2§15.9

Social Functioning

Manipulative 81.3§25.0 -3.1(-13.8,7.6) .562 76.6§20.5 -9.8(-18.9, -0.6) .048*

Myofascial 84.4§17.1 86.3§15.7

Mental Health

Manipulative 72.8§20.7 3.4(-5.3,12.1) .442 73.0§19.5 2.5(-5.9,10.9) .554

Myofascial 69.4§13.5 70.5 § 13.7

Emotional Role

Manipulative 85.4§31.6 5.2(-11.1,21.5) .526 80.2§35.8 -0.8(-18.2,16.5) .924

Myofascial 80.2§33.7 81.0§33.5

Values are expressed as mean § standard deviation for immediate post-treatment and one month follow-up means and as mean (95% confidence interval)

for between-group change scores.

* p˂.05 significant ANCOVA adjusted from baseline values for differences among groups.
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Further studies should be performed using a longer period

of follow-up and including a control or placebo group.

Conclusion

Manipulative and myofascial release therapy in patients

with clinically diagnosed SIJ syndrome resulted in a similar

short-term benefits on patient reported disability. Both

groups experienced similar decrease in the intensity of pain

over time, although no clinically meaningful effects were

demonstrated in either group. Only significant differences

between groups were achieved for general health, social

functioning, and finger-to-floor distance at one month fol-

low-up.
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Abstract

Background: Chronic low back pain is considered to be one of the main causes of absenteeism from work and
primary and specialized consultations. The symptoms of nonspecific chronic low back pain may be accompanied
by the activation of myofascial trigger points in the muscles, together with local and/or referred pain. Electrical dry
needling is increasingly used in the treatment of lumbar myofascial pain. Conventional physiotherapy, however, is a
popular approach to chronic pathologies, and there is evidence of different modalities of physiotherapy being used
in the treatment of chronic low back pain. The aim of this study has been to determine the effectiveness of
electrical dry needling versus conventional physiotherapy when applied to active and latent myofascial trigger
points in patients with nonspecific chronic low back pain.

Methods: This is a controlled, randomized, two-arm, double-blind study. A total of 92 patients with chronic low
back pain (time to onset ≥ 3 months, Roland Morris Disability Questionnaire score ≥ 4) will be recruited from the
University of Almería. Participants will be divided into two study groups (n = 40) to receive treatment of low back
pain with electrical dry needling and conventional physiotherapy (ischaemic compression, analytic stretching and
postural education training dossier). A total of 6 sessions will be administered once a week for 6 weeks. Pain
intensity, disability, fear of movement, quality of life, quality of sleep, anxiety and depression, pressure pain
threshold, abdominal strength and lumbar mobility will be recorded at 6 weeks (post-immediate) and 2 months
after the end of treatment.

Discussion: We believe that an approach including electrical dry needling to chronic low back pain dysfunction
will be more effective in these patients. The results of this study will inform clinicians on which type of treatment is
more beneficial for patients with chronic low back pain.

Trial registration: ClinicalTrials.gov NCT04804228. Registered on 14 January 2021
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Background
Low back pain is a major public health problem in in-
dustrialized countries that causes individual suffering,
absenteeism from work and, in some cases, early retire-
ment. Since it is a common pathology that is difficult to
treat effectively, low back pain represents a high eco-
nomic burden for both society and the health system
[1–3] and is considered one of the main causes of pri-
mary and specialized care consultations [4]. In Europe,
the direct and indirect costs of low back pain account
for between 1.7 and 2.1% of the annual gross domestic
product [8, 9].
Back pain, which affects up to 23% of the population

worldwide, is the most common chronic disease in
people under 65 years of age. With a lifetime prevalence
of up to 85% in industrialized countries [3], estimates
suggest that between 24 and 80% of patients have at
least one recurrence per year, being more frequent and
persistent in older adults [2, 5, 6]. In any given 6-month
period, 72% of adults in the general population will re-
port low back pain, and 11% will report disabling low
back pain [7].
Pain intensity, degree of pain interference with activ-

ities of daily living (resulting in disability), and health-
related quality of life are among the primary outcomes
in studies in patients with low back pain [1]. In the 2010
Global Burden of Disease Study, which includes 291 dis-
eases, low back pain ranked first in terms of disability
and sixth in terms of overall burden [10]. In addition to
age, psychological factors such as emotional distress and
dysfunctional pain coping mechanisms play an import-
ant role in the development and/or persistence of non-
specific chronic low back pain (CLBP) [6].
The symptoms of CLBP may be accompanied by

the activation of myofascial trigger points (MTrPs) in
the lumbar and proximal muscles, together with local
and/or referred pain [11, 12]. Clinically, MTrPs
present as palpably taut bands with a local twitch re-
sponse and pain on pressure [12–14]. When the
points are active, digital palpation causes pain to radi-
ate to a distant site (referred pain); when they are la-
tent, palpation may be locally painful, but no
radiation occurs (local pain) [11, 12].
The MTrPs of each muscle have their own characteris-

tic pain pattern; therefore, the spread of the pain can
help identify the muscles that may contain active and la-
tent trigger points [15]. CLBP is associated with the
presence of MTrP in the quadratus lumborum muscle,
and often also in the lumbar and superficial paraspinal
multifidus muscles [13].
Noninvasive treatment options for CLBP remain con-

troversial, and there is no general consensus on the best
approach [16]. Some trials in CLBP and electrical dry
needling conclude that there is still no strong evidence

to support the clinical effectiveness of electrical dry
needling on LBP versus any other treatment modality
[17–20].
Dry needling is typically used to treat soft tissues, such

as muscles, ligaments, tendons, fascia, scar tissue, per-
ipheral nerves and neurovascular bundles involved in a
variety of neuromusculoskeletal pain syndromes [21, 22].
Dry needling involves the insertion of fine monofilament
needles without the use of injectables, and its thera-
peutic effect is based on stimulating specific reactions in
the target tissue [23–27]. It is a relatively new treatment
modality used by physical therapists around the world as
part of the complex treatment of chronic musculoskel-
etal pain [23]. The effectiveness of this approach has
been confirmed in numerous studies and systematic re-
views on the management of chronic lumbar MTrPs and
myofascial pain [28–30]. In electrical dry needling, nee-
dle electrodes are used to deliver an electric current to
the taut muscle band or the pain-generating MTrP [25,
26, 31] Low-frequency currents are thought to improve
the physiological effects of the therapy by using electrical
stimulation to enhance certain physiological reactions
and achieve a speedier analgesic and anaesthetic effect
than that obtained with standard dry needling in patients
with low back pain [32, 33]. Despite the popularity of
electrical dry needling in clinical physiotherapy, there is
insufficient scientific evidence to show its therapeutic ef-
fects in the treatment of CLBP [16, 34, 35].
Various treatment approaches beyond the scope of

physiotherapy have been proposed to reduce the recur-
rence of low back pain and its associated care costs.
Clinical practice guidelines provide strong evidence that
cognitive behavioural therapy, exercise, spinal manipula-
tion and rehabilitation with various physiotherapy proce-
dures are all moderately effective in chronic or subacute
low back pain (> 4 weeks duration) [34–36]. Recent sys-
tematic reviews and meta-analyses recommend exercise
therapy to improve back strength, flexibility, range of
motion and fitness in chronic low back pain [37–39].
However, there is no evidence to show whether invasive
approach like the electrical dry needling is more effective
than a conventional physiotherapy in patients with non-
specific CLBP.

Study objectives
The objective of this randomized controlled trial is to
evaluate the effectiveness of electrical dry needling ver-
sus conventional physiotherapy in the treatment of pa-
tients with nonspecific chronic lower back pain.
The specific objectives are (i) to compare the effective-

ness of electrical dry needling versus conventional
physiotherapy in improving pain, functionality, lumbar
spine mobility and quality of life in patients with non-
specific chronic low back pain and (ii) to evaluate the

Lara-Palomo et al. Trials          (2022) 23:238 Page 2 of 11



effect of this therapy on active myofascial trigger points
in terms of the pressure tolerance threshold following
electrical dry needling versus conventional
physiotherapy.

Methodology
Study design and ethical approval
This is a controlled, randomized, two-arm, double-blind
study comparing (i) patients with chronic low back pain
treated with electrical dry needling and (ii) patients with
chronic low back pain treated with conventional physio-
therapy consisting of ischaemic compression, analytical
stretching and a dossier of home lumbar spine exercises.
Study participants will be randomly assigned to two
groups (electrical dry needling group or conventional
physiotherapy group) with a 1: 1 ratio.
This protocol has been drawn up following the Stand-

ard Protocol Items: Recommendations for Interventional
Trials (SPIRIT) (Additional file 4). The study will be car-
ried out in partnership with the physiotherapy depart-
ment of the University of Almería. Ethical approval for
this trial was granted by the University of Almería Re-
search Ethics Committee (UALBIO2020/044). The study
protocol was registered in an international clinical trial
registry, ClinicalTrials.gov (protocol number
NCT04804228).

Participants
A total of 92 patients aged between 30 and 65 years, di-
agnosed with nonspecific chronic low back pain lasting
more than 3 months [40] who are not currently under-
going any type of treatment, will be recruited. Patients
will be randomized to two treatment groups (electrical
dry needling or conventional physiotherapy). Partici-
pants will receive treatment once a week for 6 weeks in
the physiotherapy laboratories of the University of
Almería, with a follow-up evaluation at 6 weeks and 2
months after the start of treatment. During their first
visit, participants will be screened for study eligibility ac-
cording to the study inclusion and exclusion criteria and
will be assessed by a therapist blinded to the interven-
tions. After this face-to-face evaluation, patients will be
randomly assigned to one of the two groups and will re-
ceive the corresponding treatment for low back pain ad-
ministered by two researchers trained in the techniques
used. All participants will sign the informed consent
form, which complies with the Declaration of Helsinki
of the World Health Organization (schedule of enrol-
ment, interventions and assessments is shown in Fig. 1).

Inclusion criteria
Both male and female patients aged between 30 and 65
years with chronic low back pain lasting 3 months or
more, with a low back pain disability score ≥ 4 on the

Roland-Morris Disability Questionnaire (RMQ) and not
receiving any other physiotherapy treatment are eligible
for inclusion.

Exclusion criteria
Patients with sensory and/or coagulation disorders, a
history of spinal surgery, heart complications, concur-
rent severe central or peripheral nervous system disease,
epilepsy, needle phobia, serious pathologies that can be
the main cause of chronic low back pain (for example,
presence of lumbar stenosis, spondylolisthesis, tumours,
etc.), or patients contraindicated for transcutaneous elec-
trical stimulation (TENS) will be excluded.

Randomization and blinding
Participants will be randomized to two groups using a
computer-generated (Epidat 4.2) table of random num-
bers generated. After randomization, participants will be
assigned to either the experimental electrical dry need-
ling group or the conventional physiotherapy control
group in a ratio of 1:1. Randomization will be performed
by the principal investigator.
There will be 46 participants in each group. The ran-

domly generated group allocations will be placed in
sealed opaque envelopes before being delivered to the
participants and stored in locked cabinets.
The outcome assessor and study statistician will be

blinded to the entire process. The outcome assessor will
make no attempt to guess the participant’s treatment
group. The computer-generated outcome measures
transmitted to the statistician will not contain any infor-
mation that identifies the patient’s group.

Interventions
After the initial evaluation, 92 patients with CLBP will
be randomly assigned to one of the two groups and will
receive electrical dry needling (experimental group) or
conventional physiotherapy (control group). All partici-
pants will receive 1 session per week for 6 weeks, until
they have received a total of 6 sessions. Patients must
complete 100% of their scheduled face-to-face treatment
sessions, and those in the control group must also
complete 80% of the home exercise sessions in order to
remain in the intention-to-treat analysis.
During the study, participants can only receive their

assigned treatment; they cannot combine the study treat-
ment with medications or any other treatment. Any
interference in the treatment will be grounds for exclu-
sion. Patients may abandon the study at any time, and
the assigned interventions may be suspended or modi-
fied in a particular trial patient in response to improve-
ment or deterioration (adverse effects) of low back pain.
Adverse events will be reported to the principal
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Fig. 1 Design and flow of participants through the trial. RMQ, Roland-Morris Low Back and Disability Questionnaire; ODI, Oswestry Disability
Index; VAS, Visual Analogue Scale; TSK, Tampa Scale for Kinesiophobia
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investigator, who will monitor the affected patients and
the possible causes of these events.

Electrical dry needling group
Patients assigned to the electrical dry needling
group (n = 46) will receive up to three 30-min
treatment sessions (1 session per week for 6 weeks).
Electrical stimulation will be applied bilaterally to
the active and latent myofascial trigger points of the
following muscles, following the MTrPs maps de-
scribed by Travell and Simons: [2, 14] quadratus
lumborum, multifidus and iliocostalis. The number
of needle insertion sites will vary in each patient; the
treating therapist will determine the points to be
treated in each session based on whether they are
active, latent or absent. Prior to needle insertion, the
site will be sterilized with 70% alcohol using a cot-
ton swab (Fig. 2).
Two sizes of sterilized disposable stainless steel acu-

puncture needles will be used: 0.25 mm × 30 mm or
0.30 mm × 40 mm. The size of the needle will depend
on the patient’s physical constitution (i.e. muscle and/or
connective tissue thickness). The needle will be inserted
until it reaches the active or latent MTrP or taut band
that causes the local twitch response [41]. The needles
will then be connected to an electric current and left in
situ for 30 min (TensMed S82-Enraf Nonius) [42, 43]. A
low-frequency current (2 Hz) will be generated by a
TENS device with a moderate pulse duration (250 μs)
and a continuous biphasic waveform at an intensity de-
scribed by the patient as “mild to moderate” [44].

Conventional physiotherapy group
Patients assigned to the conventional physiotherapy
group (n = 46) will receive ischaemic compression and
analytical stretching of the quadratus lumborum, multifi-
dus and iliocostal muscles once a week for a total of 6
weeks.
Ischaemic compression will consist of constant pres-

sure stimulation with the thumb on each MTrP for be-
tween 30 s and 2 min. This compression sequence will
be repeated several times. The intensity of the pressure
will be adjusted to a level at which each subject reports
“comfortable pain”, in order words, between the pain
threshold and the maximum tolerable pain [36, 45] (see
Additional file 1 for the analytical stretching procedure).
These patients will also be given a dossier of home

lumbar spine exercises to be performed 5 days a week
for a total of 6 weeks (Additional file 2: dossier of home
exercises). To monitor compliance, patients will be
instructed to note down in a booklet the dates on which
they complete the exercises in the dossier.

Data collection
At the beginning of the study, the following demo-
graphic data will be collected: age, sex, weight, height,
education and clinical presentation. Primary and second-
ary outcome measures will be evaluated at baseline prior
to randomization to different groups. This will be
followed by an immediate post-treatment assessment (1
day after the final intervention) and an evaluation 2
months after the end of the intervention (short-term
follow-up).

Primary outcome measures
The following are the primary outcome measures:

� Roland Morris Disability Questionnaire (RMDQ):
This self-reported questionnaire consists of 24 items
that rate limitations in different activities of daily life
attributed to low back pain, such as walking, bend-
ing over, sitting, lying down, dressing, sleeping, per-
sonal care and daily activities. Disability is rated
from 0 points (best) to 24 points (worst) [46].

� Oswestry Disability Index (ODI): The Oswestry
Disability Index assesses the limitations in activities
of daily living in 10 dimensions, each rated on a 6-
point scale (0–5 points). The higher the score, the
greater the disability. The overall score is expressed
as a percentage and is used to classify people as min-
imally disabled (0–10%), moderately disabled (20–
40%), severely disabled (40–60%), crippling back
pain (60–80%) or bedridden (80–100%) [47].

� Visual analogue scale (VAS): Study participants will
indicate the intensity of their pain on a 100-mm
VAS. They are asked to situate their pain on a 100-
mm horizontal line, where 0 mm indicates “no pain”,
and 100 mm indicates “the worst pain imaginable”
[48].

Secondary outcome measures
The following are the secondary outcome measures:

� Quality of life using the SF-36 Questionnaire: The
SF-36 is a short-form, multipurpose health survey
with only 36 questions. The instrument contains
eight subscales (physical function, physical role,
body pain, general health, vitality, social function,
emotional role and mental health) and two summary
scores: physical and mental health. Scores range
from 0 to 100% and indicate the self-perceived
health-related quality of life [49, 50].

� Tampa Scale for Kinesiophobia (TSK): This is a 17-
item questionnaire that measures fear of movement
and (re) injury. Patients rate their beliefs about their
kinesiophobia on a 4-point scale ranging from
strongly disagree to strongly agree [51, 52].
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Fig. 2 Electrical dry needling group. Location and signalling of active and latent MTrP. Placement of dry needles in active and latent MTrP. Dry
electrical needling technique in active and latent MTrPs. MTrP, myofascial trigger point
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� Pittsburgh Sleep Quality Index (PSQI): This is a 10-
item questionnaire with a total of 19 questions re-
lated to sleep habits in the previous month. The
questions are divided into 7 areas, each with a score
of between 0 and 3 points. The overall score ranges
from 0 (no difficulty sleeping) to 21 points (severe
difficulty sleeping) [53].

� Hospital Anxiety and Depression Scale (HADS):
This scale consists of 14 items related to emotional
distress (anxiety, depression) in populations suffering
from a physical illness. It consists of two subscales
(HADA: anxiety and HADD: depression) with seven
items each that score from 0 (normal) to 3
(abnormal) [54, 55].

� McQuade Test: This test evaluates the isometric
resistance of the flexor muscles of the trunk. The
patient is placed supine and asked to flex the head
and shoulders until the scapula is lifted off the table.
The number of seconds they hold that position is
recorded [56].

� Anterior trunk flexion. Standing, with legs straight,
the patient is asked to bend forward and attempt to
touch the ground. They are told to stop when pain
or limitation of movement appear. The distance, in
centimetres, between the fingers and the ground is
measured [57].

� Spinal Mouse®: This is a safe, practical and easy-to-
use instrument to measure the curvature of the
spine in the frontal and sagittal planes and to assess
the segmental mobility of the lumbar region [58].

� Pressure algometry (Wagner FPI 10 Algometer) in
MTrPs: The algometer consists of a rubber tip and a
dial that measures the pressure applied to the MTrP
in increments of 0.5 kg. The pressure pain threshold
will be assessed following the illustrations published
by Travell and Simons [14].

Sample size
The sample size was calculated according to the specifi-
cations established by Willian [59]. The calculations
were based on the detection of differences of 2.5 points
in the RMDQ (minimum detectable difference between
means for a variance of 10 points in patients with
chronic low back pain), assuming a standard deviation of
2.5 points, a 2-tailed test, an alpha (α) of 0.05 and a tar-
get power (beta) of 85%.
The following specifications will be considered: α = 0.05,

statistical power of 85% and loss to follow-up of 15%. The
sample size calculation yielded a total of 92 participants to
be randomized to two intervention groups.

Data analysis
Statistical analysis will be performed using SPSS© ver-
sion 21.0 and STATA 14 using the principles of

intention to treat. Comparisons will be made between
the two study arms. We will calculate the difference be-
tween the groups after the final treatment session and at
2 months post-intervention (short-term results).
The efficacy variable for this clinical trial is the differ-

ence between continuous variables (i.e., RMDQ, ODI,
VAS, TSK, SF-36, PSQI, HADS, pressure algometry,
McQuade test and trunk range of movement) at baseline
and at predetermined time points (electric dry needling
treatment vs conventional physiotherapy):
The Kolmogorov-Smirnov test will be used to assess

the normality of continuous variables.
The equality of means of the intragroup hypotheses

will be analysed using Student’s t test for paired clinical
variables in the case of parametric distributions and the
Kruskal-Wallis H test in the case of nonparametric
distributions.
One-way analysis of variance (ANOVA) will be used

to test the intragroup hypothesis in the case of paramet-
ric distributions, and the Kruskal-Wallis H test will be
used in nonparametric distributions.
Post hoc analysis will be obtained for parametric dis-

tributions and Mann-Whitney U for nonparametric
distributions.
The confidence interval will be set at 95% and the level

of significance at 0.05.

Adverse effects
No potential risks have been described so far, given that
these can be prevented by the operator’s knowledge of
anatomy, training and experience [60]. Researchers will
notify study participants of possible adverse events in
the informed consent and record any adverse events that
occur over the course of the study. If such events are ob-
served, the frequency of occurrence will be analysed be-
tween the groups, and if patients have any questions or
require additional information about any symptoms,
they will be able to contact the physiotherapists by
phone or email. Periodic reviews of security protocols
will be carried out with staff.

Ethics and dissemination
All participants will receive verbal and written informa-
tion about the study before giving their consent to par-
ticipate. They will be informed that they can leave the
study at any time. Participants who agree to take part in
the study will sign two copies of the informed consent
form, one for the research and evaluation team and one
for the participant.
All hard copies will be confidential and stored in a

locked filing cabinet in the research group office and in
electronic format in a password-protected database. The
research team will monitor the integrity of the trial data.
All participants, group assignments, treatment records
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and sociodemographic data will be coded, and the re-
sults of the questionnaires will be scored.
The data collected on each participant will be kept

under lock and key by the evaluator. If the data are in
digital format, they will be stored in a computer with a
secret access code known only to the evaluator.
The eligibility criteria, results and analyses will not be

modified once the first participant has been enrolled in
the study. Any amendment to the protocol, including
changes in the eligibility criteria, the results or the ana-
lyses, will be communicated to the Institutional Research
Committee of the University of Almería and reported in
articles and presentations disseminating the results of
the trial.
The feasibility results will be published in peer-

reviewed journals and presented at academic, clinical
and health services conferences.

Discussion/conclusions
Although physiotherapy with dry needling and electrical
dry needling has proven positive effects on chronic low

back pain [22–31], the results of studies into the dur-
ation of the analgesic effect and the dose required, for
example, are contradictory [61, 62]. Therefore, further
research is required to evaluate the specific components
of the treatments administered by physical therapists.
This study can contribute to our understanding of the

effectiveness of electrical dry needling versus conven-
tional physiotherapy in patients with nonspecific chronic
low back pain at short term. The results can help phys-
iotherapists understand whether low back pain treated
with electrical dry needling can significantly reduce dis-
ability and absenteeism due to chronic low back pain.
Improving chronic low back pain without absenteeism
will reduce labour costs and waiting lists for rehabilita-
tive physiotherapy.
Due to the growing prevalence of chronic conditions

such as low back pain and their impact on individuals,
their circumstances and society in general, it is becom-
ing increasingly important to provide evidence-based,
cost-effective interventions [63, 64]. These interventions
must first be designed, adapted and tested to determine

Table 1 Time point of each assessment index

Time point Study period

Enrolment Active treatment (post-allocation) Follow-up

0 W 1W 2W 4W 6W 2M

May to August 2021 September 2021 November 2021

Screening and enrolment

Eligibility screen RPTs ✓

Informed consent ✓

Eligibility screen face to face to blinded evaluator ✓

Allocation principal investigator ✓

Interventions

Electrical dry needling (experimental group) 1 times per week

Conventional physical therapy (control group) 1 times per week

Assessments

Demographic variables:
Age, gender, education, occupational and marital status

✓

Clinical presentation of TrPs:
Location
Interrogation
Worsens
Improvement

✓ ✓ ✓

Clinical variables:
RMDQ
ODI
SF-36
VAS
TSK
PSQI
HADS
McQuade Test
Fingertip-to-floor
Spinal Mouse®

Algometry

✓ ✓ ✓
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their feasibility and cost before being evaluated in a
high-quality effectiveness trial. The trial design will be
reviewed based on the findings of this study before per-
forming a definitive trial.

Timeline
Patients will be recruited between May 2021 and August
2021. The study is expected to be completed in Novem-
ber 2021. Data analysis, writing of the scientific manu-
script and submission to peer-reviewed scientific
journals will take place from January 2022. A summary
of the study outline is shown in Table 1.
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Abstract
Introduction: Low-back pain (LBP) is the leading cause of

disability worldwide. Around 75–84% of the world’s popula-

tion will experience LBP at some point, establishing it as a

major global health problem. e-Health is the remote delivery of

therapeutic services, clinical information, and medical care,

and may prove a very useful approach to tackle this pathology.

Objectives: To evaluate the efficacy of e-health-based inter-

ventions in improving the symptoms of chronic LBP.

Methods: A systematic review with meta-analysis was per-

formed in PubMed, Web of Science, and PEDro until January

2022 through the assessment of methodological quality of

systematic reviews (AMSTAR). Studies were included in

which e-health interventions were used as experimental

treatment compared to physical therapy to determine changes

in back-specific functional status and pain in patients with

chronic LBP. Two reviewers examined the sources individu-

ally, calculated the risk of bias, and extracted the data

(PROSPERO number CRD42022306130). The effect size was

calculated using the standardized mean difference (SMD) and

its confidence interval (95% CI).

Results: A total of 9 randomized controlled trials with 3,180

participants were included. The results of the findings showed

an effect of e-health compared to other physical therapy on

short-term (SMD = -0.59, 95% CI: -1.77 to 0.59) and in-

termediate short-term (SMD = -0.40, 95% CI: -0.91 to 0.11)

pain intensity and back-specific functional status in the short

term (SMD =-0.20, 95% CI: -0.81 to 0.41) and intermediate

short term (SMD = -0.30, 95% CI: -0.74 to 0.14). The effect

of e-health compared to minimal intervention on short-term

intermediate pain intensity (SMD = -0.64, 95% CI: -1.72 to

0.45) and short-term intermediate back-specific functional

status (SMD = -0.39, 95% CI: -0.87 to 0.09).

Conclusions: e-Health interventions based on self-maintenance

and education are as effective on pain and back-specific func-

tional status as other face-to-face or home-based interventions

in patients with chronic LBP, with moderate scientific evidence.

Keywords: low-back pain, rehabilitation, telerehabilitation,

e-health, telehealth, telemedicine, app

Introduction

L
ow-back pain (LBP) is defined as pain or discomfort

located below the costal margin and above the inferior

gluteal fold, with or without referred pain in the legs.

LBP is considered chronic and nonspecific when it is

not attributable to a specific known pathology, is of variable

intensity, and persists for 12 weeks or more.1–3 Furthermore,

the lack in many cases of a correlation between an individual’s

clinical signs and imaging test results renders it even difficult

to determine any pathological origin.4 There is a direct rela-

tionship between LBP and the sensation of fatigue in the back

muscles, together with stiffness in the hamstrings or quadri-

ceps femoral, which can give rise to neuromuscular deficits

that result in uncontrolled intervertebral movements and in-

creased spinal instability. This reduces the individual’s pro-

prioceptive ability and stability.5–7
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In addition, chronic pain causes emotional, cognitive, and

somatic impairment. It is associated with symptoms such as

insomnia, depression, a decreased attention span and an in-

crease in body weight or body mass index. Sometimes, pain or

discomfort in the affected areamay give rise tomisperceptions

of the actual state of health, which can hinder treatment

planning and lead to overuse of pharmacological therapy in

an attempt to alleviate fears.6,8–10 Patients with LBP may

develop central sensory dysfunction such as a decreased pain

threshold and even tissue hyperalgesia.8

Advances in neuroscience have revealed that besides the

spine, chronic LBP also affects patients’ pain-related brain

regions: changes have been observed ranging from a reor-

ganization of connectivity in various brain regions to

increased activity in areas of the so-called ‘‘pain matrix.’’11 It

is likely that these changes induce central sensitization as a

result of abnormal neural processing, generating persistent

pain in the absence of damage or injury to anatomical

structures.12 In central sensitization, observed changes in the

central nervous system include altered sensory processing in

brain areas, dysfunction of descending antinociceptive

mechanisms, increased activation of pain facilitatory path-

ways, and increased temporal summation of second pain

(wind-up).13

LBP is arguably the leading cause of disability worldwide,

with one of the highest prevalence rates in the world. Around

75–84% of the world’s population will experience LBP at some

point.14–16 Recent decades have witnessed a significant rise in

the prevalence of chronic LBP, with a threefold increase in

prevalence between 1992 (3.9%, 95% CI: 3.4–4.4) and 2006

(10.2%, 95% CI: 9.3–11.0).17 Approximately 23% of the

population has chronic nonspecific LBP, and it is estimated

that 50% of all people will experience at least 10 episodes of

LBP in their lifetime.15,18

According to data from North America, 25% of adults re-

port having had an episode of LBP in the past 3 months,19,20

while in Spain, 44% of the adult population experienced LBP

in the 2000s.21 Various studies have reported data as striking

as the fact that LBP costs the United States 7,400 million

dollars a year as a result of direct work-related effects, and

some have estimated figures of between 84,000 and 624,000

million dollars annually when factoring in the indirect

costs.22,23 In the 1990s, LBP cost Spain *75 million euros.24

The drugs available to treat LBP include nonsteroidal

anti-inflammatory drugs, antidepressants, epidural steroid

injections and muscle relaxants. Although these success-

fully reduce pain initially, their side effects can pose a

problem as regard to long-term tolerability in patients with

chronic LBP.25

e-Health is defined as the remote delivery of health care

services, treatment and clinical information through tech-

nology, and telecommunications systems such as the internet,

wireless technology, satellite, and telephones.26,27 Thus, it

offers patients remote access to rehabilitation programs and

the possibility of managing various components such as

self-care, functional independence, and knowledge of the

pathology. The greatest advantage of e-health is that it

eliminates distance, time, and travel to receive treatment.28,29

It is precisely these characteristics that render e-health an

outstanding potential means to bridge gaps in service provi-

sion, especially in areas where staff shortages, lack of re-

sources, and other issues hinder access to rehabilitation and

physiotherapy services.28

The aim of this systematic review was to analyze the ef-

fectiveness of e-health interventions in the treatment of

chronic LBP, given that such a service would help promote

active patient participation in treatment and compliance—

which has been shown to achieve earlier and longer-lasting

benefits than passive therapies—and could reduce the high

economic and sociohealth costs that LBP generates worldwide

as a result of hospital demand, sick leave, and the provision of

in-person physiotherapy.

Methods
PROTOCOL AND REGISTRY

A systematic review and meta-analysis on the efficacy of

e-health in patients with chronic LBP was carried out using

the Assessing the Methodological Quality of Systematic Re-

views (AMSTAR) 2 tool.30 Systematic review registration:

www.crd.york.ac.uk/PROSPERO. PROSPERO registration

number: CRD42022306130.

Table 1. Research Question PICO: Participants,
Interventions, Comparisons, and Outcomes

PARTICIPANTS ADULTS WITH CHRONIC LBP

Interventions e-Health

Comparisons No intervention

Placebo

Advice and information

Other therapies

Outcomes Outcome in pathology symptomatology,

not specified because all outcome measures

were considered to be of interest.

LBP, low-back pain.
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SEARCH AND INFORMATION SOURCES
As a starting point for the search strategy, we formulated

the following research question: do e-health interventions

have a beneficial effect on patients with chronic nonspecific

LBP? We then reformulated the question using the PICO31

format (Table 1).

The literature search was carried out from inception to

January 2022, in accordance with recent declaration of

‘‘preferred reporting items for systematic reviews and meta-

analyses’’ (PRISMA).32

We consulted three databases—PubMed, Web of Science,

and PEDro—to identify randomized clinical trials published in

Spanish and English within the past 6 years that analyzed the

effectiveness of e-health interventions in the treatment of

chronic LBP. For the search, the Boolean operators ‘‘AND’’ and

‘‘OR’’ were combined with the following MeSH terms and

keywords: ‘‘low back pain’’ (MeSH), ‘‘rehabilitation’’ (MeSH),

‘‘telerehabilitation,’’ ‘‘e-Health,’’ ‘‘telehealth,’’ ‘‘telemedicine,’’

and ‘‘app.’’ In addition, we assessed the references given in

other reviews and publications to identify any that might be

relevant to this study, but had not been retrieved in the

electronic search, thus complementing our electronic data-

base search with the snowball method.

In each database, the search was limited to articles where

terms appeared only in the title or abstract. Duplicate items

identified in multiple database searches were eliminated from

the selection. Table 2 below shows the search strategy.

STUDY SELECTION CRITERIA
The inclusion and exclusion criteria were defined using the

PICO process [Patient, Problem or Population, Intervention,

Comparison, Control or Comparator, Outcome(s)].

Types of studies selected: studies had to be randomized

controlled trials (RCT) published as full reports examining

the effectiveness of e-health-based interventions compared

to no intervention or any other treatment for LBP. Quasi-

experimental controlled trials, randomized clinical trial pro-

tocols, systematic reviews, and case studies were excluded. In

addition, the following inclusion criteria were considered:

RCT published from 2015 onward, written in Spanish or

English, available in full-text version, and focused on the

ongoing effects of e-health interventions in patients with

chronic LBP. All studies that did not meet these characteristics

were excluded.

Types of participants: the study subjects had to consist of

individuals older than 18 years, who had experienced chronic

LBP for >12 weeks. We excluded RCT that included partici-

pants with chronic LBP caused by pathologies such as infec-

tion, neoplasia, fractures, or coagulation disorders.

Types of interventions: studies evaluating e-health as the

main intervention for chronic LBP were incorporated, including

studies that compared e-health with other interventions or with

nonintervention control groups. The ‘‘e-Health’’ was defined as

information, computer, and communication technology applied

to distance rehabilitation programs or self-manage between

providers and/or patients. We excluded studies in which

e-health was not the main treatment or was combined with

other therapies. The comparisons of interest were as follows:

Types of outcome measures: outcome measures relevant to

the assessment of nonspecific chronic LBP were selected so

that the results of this review could be compared with the

results of other systematic reviews dealing with the manage-

ment of LBP. The primary outcomes were pain intensity (e.g.,

measured with visual analog scale [VAS] for pain) and dis-

ability (e.g., measured with the Oswestry Disability Index

[ODI] or Roland-Morris Disability Questionnaire [RMDQ]).

Table 2. Search Strategy for the Different Databases

RESULTS SELECTED

PUBMED

(‘‘low back pain/rehabilitation’’ [MeSH])

AND ‘‘telemedicine’’

9 Mbada et al.28

Fatoye et al.29

Suman et al.34

Amorim et al.35

Yang et al.36

Irvine et al.37

Toelle et al.38

Shebib et al.39

(‘‘low back pain/rehabilitation’’ [MeSH])

AND ‘‘telerehabilitation’’ [MeSH]

3

‘‘lumbar’’ AND ‘‘telehealth’’ 59

+ clinical trial 6

‘‘low back pain’’ OR ‘‘lumbalgia’’ AND ‘‘

e-health’’ OR ‘‘telehealth’’ OR

‘‘telemedicine’’ OR ‘‘telerehabilitation’’

44,349

+ clinical trial 3,449

+ free full text 1,597

‘‘low back pain’’ AND ‘‘telerehabilitation’’ 16

‘‘low back pain’’ AND ‘‘e-health’’ 15

‘‘low back pain’’ AND ‘‘app’’ 58

WEB OF SCIENCE

‘‘low back pain’’ AND ‘‘telemedicine’’ 131 Chhabra et al.40

‘‘low back pain’’ AND ‘‘e-health’’ 1,966

+ free full text

+ clinical trial

+ 6 years

18

PEDRO

‘‘low back pain’’ AND ‘‘e-health’’ 127

‘‘low back pain’’ AND ‘‘telerehabilitation’’ 1

E-HEALTH IN PATIENTS WITH CHRONIC LOW-BACK PAIN
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Two researchers independently assessed the studies iden-

tified for inclusion or exclusion, and where disagreement ar-

ose concerning inclusion, the study in question was discussed

until reaching consent.

DATA EXTRACTION
Two reviewers independently screened the titles and ab-

stracts of references retrieved from the electronic searches

performed. The full text was obtained for those clinical trials

that either author considered to be of significant interest. The

full texts of the selected studies were independently assessed

for inclusion and exclusion criteria. Disagreements were dis-

cussed with a third author, and final decisions were reached by

consensus.

One researcher completed a standardized summary sheet

with the extracted data, in accordance with Cochrane rec-

ommendations.33 Subsequently, a second researcher reviewed

the extracted data for greater efficacy. Extracted data included

the following: (1) study characteristics, authors and date of

completion, study design, study setting, type of population

and age, sample size, and recruitment method; (2) type of

intervention implemented (type of therapy, frequency and

duration, and level of supervision); (3) follow-up; (4) drop-

outs; (5) outcome measures; and (6) outcomes.

RISK OF BIAS ASSESSMENT
Two researchers independently performed risk of bias as-

sessment of all RCT using the Cochrane risk of bias tool.33

Clinical trials were classified as low risk, high risk, or unclear

risk according to the following seven items: random sequence

generation, allocation concealment, blinding of participants

and personnel, blinding of outcome assessment, incomplete

outcome data, selective reporting, and other biases.

STATISTICAL ANALYSIS
A heterogeneity analysis of the selected studies was per-

formed. Heterogeneity within RCT was examined using the I2

test, considering I2 ‡ 50% as a sign of substantial heteroge-

neity. Once there were >2 homogeneous studies, RevMan 5.4

(Cochran Collaboration, London, United Kingdom) software

was used to perform meta-analyses. Sensitivity analyses were

conducted for the robustness of the result of meta-analyses.

To test for overall effects, Z-statistics at a 5% alpha-error-

probability level were calculated for overall (main) effects and

quantitative subgroup analyses. For the overall effect calcu-

lation of continuous data, each intervention group effect was

calculated in contrast to the comparator/control group, using

standardized mean difference (SMD) and confidence interval

(95% CI). If more than one sustainability time point was as-

sessed, the postintervention term sustainability effect was

selected for the main analysis. For the quantitative subgroup

calculations, analyses were performed separately for sensi-

tivity of time that takes the following evaluation periods:

short-term between 4 and 6 weeks and short-intermediate

term between 3 and 6 months, and sensitivity of comparator.

Data were displayed using forest plots.

Results
SELECTION OF STUDIES

From a total of 779 potential articles identified in the lit-

erature search, 9 scientific articles were included in this sys-

tematic review. We excluded 661 articles by title and 77 by

abstract, leaving 41 articles. After applying the selection cri-

teria, a further 32 articles were excluded because they did not

meet the established requirements for the following reasons:

they are not RCT 17, they do not use e-health interventions 8,

and pain, disability, or quality of life were not analyzed 7

(Fig. 1; Flow Diagram).

CHARACTERISTICS OF STUDIES INCLUDED
Nine RCT28,29,34–40 met the inclusion criteria, with a total

of 3,180 participants. Sample size varied between studies,

ranging from the smallest sample of 8 subjects in Yang et al.36

to the largest of 779 subjects in Suman et al.34 Two studies28,29

were conducted in Nigeria, two37,39 in the United States, one36

in China, one34 in the Netherlands, one35 in Australia, and

another one38 in Germany. Table 3 shows the main charac-

teristics of each of the studies and Table 4 characteristics of

interventions used.

All studies reported that the mean age of participants was

between 18 and 65 years and the average age of the partici-

pants was between 40 and 50 years. Two studies did not report

the percentage of participants who were female or male.29,,40

In the remaining studies, the percentage of females ranged

from 40% to 70%.28,34–39

Regarding the recruitment methods employed, the RCT

included the following: patients attending outpatient phys-

iotherapy departments28,29,34,35 through advertisements on

websites and social networks such as Facebook,37,38 university

rehabilitation clinics,35 and through pain centers or spine

departments.38,40 As can be seen, recruitment methods varied

widely between studies, and in some cases, more than one

method was used.

Patients in control groups received different types of in-

tervention, which were compared in all studies with an

e-health intervention. All of them were grouped into two

groups, with the exception of Irvine et al.,37 where three

groups were compared, the experimental group, alternative

LARA-PALOMO ET AL.
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care group, and control group. Interventions in control groups

were heterogeneous, written prescription of physical exercise

was given for the patients in two studies.35,40 Mckenzie

Method exercise was developed at clinic in other two studies;

meanwhile,28,29 three digital education articles were given to

patients in Shebib et al.’s39 study and a digital information

letter was sent to patients in Suman et al.’s34 study.

Face-to-face physiotherapy sessions were given to patients

in two studies,36,38 in one of them, patients also received

online education.38 In Irvine et al.,37 alternative treatment

group received Web-based information, while control group

received usual care. In one study, patients had to do exercise

following the recommendations given in a booklet working.35

On the other hand, patients in the control group of Chhabra

et al.40 followed their personalized exercise, written pre-

scription by the physician during 12 weeks.

e-Health interventions were also very heterogeneous in all

the studies analyzed.28,29,34–40 Mbada et al.28 and Fatoye

et al.29 carried out an intervention based on a McKenzie

Method exercise program plus education through a mobile

application, patients performed the exercises three times per

week during 8 weeks.28,29 Suman et al.34 provided individual

attention to patients, the intervention was based in an e-health

strategy providing patients monthly digital sources for self-

management and knowledge.34

The Intervention group in the Amorim et al.’s35 study re-

ceived an information booklet plus an individualized exercise

program, e-health intervention was made through 12 fort-

night telephone calls with health coaching, monitoring ex-

ercise with an activity tracker (Fitbit), and employing a mobile

app with patient progression and objectives; the duration of

the intervention was 6 months.35 Treatment in Yang et al.’s36

Fig. 1. Eligibility and data synthesis PRISMA flow diagram. PRISMA, preferred reporting items for systematic reviews and meta-analyses.
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Table 3. Summary of Results: Main Characteristics of Each of the Studies

STUDY
PARTICIPANT

(N)
AGE

(YEARS) DESIGN INTERVENTIONS EVALUATION OUTCOMES
MEASURING
INSTRUMENTS RESULTS

Mbada

et al.28
N= 56 47.3 (11.6)

50.0 (10.7)

EG= 24

CG = 32

EG= e-Health-based

McKenzie Therapy and

back care

Education

CG= Clinic-Based

McKenzie Therapy and

back care education.

T1 = 4 weeks

T2 = 8 weeks

Pain

Back-Specific

Funcitonal Status

Quality of life

QVAS

ODI

SF-12

No significant

differences were

observed in

treatment effects

between groups

( p> 0.05), except

for ‘‘vitality’’ scale

( p= 0.011) on the

SF-12.

Fatoye

et al.29
N= 56 47.3 (11.6)

50.0 (10.7)

EG= 24

CG = 32

EG= e-Health-based

McKenzie Therapy and

back care

Education

CG= Clinic-based

McKenzie Therapy and

back care education.

T0 = 4 weeks

T1 = 8 weeks

Back-Specific

Functional Status

ODI No significant mean

in ODI score

difference in the

measurements at

weeks 4 and 8

between the EG and

CG groups

( p> 0.05).

Suman

et al.34
N= 779 55.7 (13.9)

56.6 (14.6)

EG= 331

CG = 448

EG= e-Health strategy

based in knowledge and

self-management.

CG=Digital patient

information letter.

T0 = Baseline

T1 = 3 months

T2 = 6 months

T3 = 12 months

Back-Specific

Functional Status

RMDQ No significant

difference in back-

specific functional

status at any point.

Difference between

intervention and

control based on

intention-to-treat

analysis for male

-1.13 CI (0.93–1.37)

and female -0.79 CI

(0.69–0.93).

Amorim

et al.35
N= 68 59.5 (11.9)

57.1 (14.9)

EG= 34

CG = 34

EG= Physical activity

plus information and

advice supported by

internet-based

application and activity

tracker (Fitbit).

CG= Physical activity

plus information and

advice.

T0 = Baseline

T1 = 6 month

Pain

Back-Specific

Functional Status

VAS

RMDQ

No significant

difference between

groups for pain

( p= 0.815) and

Functional Status

( p= 0.722).

Although mean

difference was not

significant

statistically, there

was an

improvement

between baseline

and follow-up

assessments in both

groups.

Yang

et al.36
N= 8 35.00 (10.9)

50.3 (9.3)

EG= 4

CG = 4

EG= Smartphone App-

Based Remote Self-

Management and

physiotherapy.

CG= Physiotherapy

(manual therapy,

electrophysical therapy,

and traction).

T0 = Baseline

T1 = 2 weeks

T2 = 4 weeks

Pain

Back-Specific

Functional Status

Quality of Life

VAS

RMDQ

SF-36

There was no

significant

difference for pain

in group effects

( p= 0.24) and

within-group

effects. RMDQ score

showed a

significant

difference between

groups ( p= 0.035)

and BP in SF-36

( p= 0.008).

continued /

6 TELEMEDICINE and e-HEALTH MONTH 2022 ª MARY ANN LIEBERT, INC.

D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
id

ad
 d

e 
A

lm
er

ia
 f

ro
m

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

5/
16

/2
2.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 



Table 3. Summary of Results: Main Characteristics of Each of the Studies continued

STUDY
PARTICIPANT

(N)
AGE

(YEARS) DESIGN INTERVENTIONS EVALUATION OUTCOMES
MEASURING
INSTRUMENTS RESULTS

Irvine

et al.37
N= 597 Not described EG= 199

AG= 199

CG = 199

EG= Fitback app

(physical activity,

education, and advice).

AG= Links to back pain

information websites

through e-mail.

CG= usual care.

T0 = Baseline

T1 = 8 weeks

T2 = 16 weeks

Pain NRPS Three groups had

an improvement in

back pain at 16

weeks [EG: from

2.59 (1.15) to 2.11

(1.46), AG: from

2.63 (1.17) to 2.23

(1.30), CG: from

2.84 (1.18) to 2.55

(1.41)].

Toelle

et al.38
N= 101 41 (10.6)

43 (11)

EG= 53

CG = 48

EG= Kaia App based in

education, exercise

program, and relaxation

techniques.

CG= Back exercise in

physiotherapy sessions

plus education.

T0 = Baseline

T1 = 6 weeks

T2 = 12 weeks

Pain NPRS ANOVA analysis

with the between-

factor group (EG vs.

CG) and the within-

factor measure

point (baseline vs. 6

weeks vs. 12 weeks)

revealed a

significant main

effect of measure

point, F(2,

168)= 31.38,

p < 0.001, g = 0.492.

Both groups

reported a

significant decrease

in pain symptoms

over time (baseline

vs. 6 weeks and 6

weeks vs. 12 weeks)

( p< 0.01).

Shebib

et al.39
N= 177 43 (11)

43 (12)

EG= 113

CG = 64

EG=DCP (App: sensor-

guided exercise therapy,

education, cognitive

behavioral therapy,

team and individual

behavioral coaching,

activity tracking, and

symptom tracking).

CG= Three digital

education articles.

T0 = Baseline

T1 = 12 weeks

Pain

Back-Specific

Functional Status

VAS

ODI

Participants in EG

experienced

statistically

significantly greater

improvements at

week 12 on pain

[means difference

from 43.6 (20.5) to

16.5 (15.5) in EG;

from 42.6 (19.4) to

39.2 (23.6) in CG]

and BSFS [means

differences from

19.7 (11.4) to 13.5

(9.46) in EG; from

18.9 (7.4) to 19.7

(10.6) in CG]

compared to the

control group

( p< 0.001).

Chhabra

et al.40
N= 93 41.4 (14.2)

41.0 (14.2)

EG= 45

CG = 48

EG=Written medical

prescription plus

physical activity and

motivation and goals

through app.

CG=Written medical

prescription and

physical activity.

T0 = Baseline

T1 = 12 weeks

Pain

Back-Specific

Functional Status

NPRS

MODI

Both groups

showed significant

improvement in

pain and BSFS

( p< 0.05), while EG

showed a

significant decrease

in BSFS ( p< 0.001).

BSFS, Back-Specific Functional Status; CG, Control group; CI, confidence interval; DCP, Digital care program; EG, Experimental group; MODI, Modified Oswestry Disability

Index; NPRS, Numeric Pain Rating Scale; ODI, Oswestry Disability Index; RMDQ, Roland Morris Disability Index; SF-12, 12 Item Short-Form Survey; SF-36, The Short-Form

36 Health Survey Questionnaire; VAS, Visual Analog Scale.
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study consisted of physiotherapy and self-management (in-

dividual exercise program prescribed by the therapist), a

mobile app was given to the patients, it consisted in an ex-

ercise reminder and pain and activity register; patients were

reminded for performing exercise four times per week for 4

weeks.36 Irvine et al.37 provided patients an online program

that provides LBP education and behavioral strategies for

managing pain during 16 weeks.37

Patients in Toelle et al.’s38 study were encouraged to access

the Kaia App four times a week during 3 months; this app

Table 4. Characteristics of Interventions Used in the Included Studies

STUDY
TYPE OF E-HEALTH
INTERVENTION

COMPONENTS OF E-HEALTH
INTERVENTION HOW E-HEALTH INTERVENTION WAS DESIGNED

Mbada

et al.28
Mobile health TBMT McKenzie protocol

Back care education

The intervention group performed McKenzie therapy based on telerehabilitation

combining McKenzie extension and back care education protocols using a

smartphone. The total duration of the application is *5 min with a frequency of 8

weeks. Adherence and utilization of the TBMT app were monitored through phone

calls and SMS to participants.

Fatoye

et al.29
Mobile health TBMT McKenzie protocol.

Back care education

The telerehabilitation group received a mobile application designed for LBP patients

combining the McKenzie extension protocol (i.e., prone extension, prone extension,

and standing extension) and back care education. The exercises were performed

thrice per week for a period of 8 weeks.

Suman

et al.34
Multifaceted eHealth

strategy (mobile website,

digital monthly newsletters,

and social media platforms)

Back pain-specific education

Physical exercise

The intervention group consisted in a multifaceted e-health strategy that included

a website (mobile), monthly digital newsletters, and social media platforms. The

website offered information on back pain, postural ergonomics tips and therapeutic

exercises, indicated by videos from expert LBP health care professionals. Follow-up

was carried out at 3, 6, and 12 months from the beginning of the intervention.

Amorim

et al.35
Integrating Mobile health

Activity tracker (Fitbit)

Booklet developed Health

coaching Physical Activity

The intervention group received an informational booklet on physical activity and

sedentary behavior, and then completed an individualized physical activity plan

tailored to the participants’ goals, physical ability, and preferences. Each participant

received an initial 1- to 2-h in-home face-to-face training session, follow-up every

2 weeks (12 phone calls) for 6 months, and support from a Fitbit activity tracker to

assess progress.

Yang

et al.36
App for back pain

(Pain Care App)

Pain record evaluator’s report

self-management program

based on exercises

The intervention group received physiotherapy (manual therapy, electrophysical

therapy, and traction) and a self-management program based on therapeutic

exercises through an APP called Pain Care, they had to perform the exercises four

times a day for 4 weeks, a reminder of the exercises was sent to the participants

along with a pain diary.

Irvine

et al.37
Mobile-Web FitBack Health coaching Physical Activity The intervention group received through the FitBack online program education and

behavioral strategies to control current pain and prevent future episodes of pain in

NLBP. The duration of the program was 8 weeks with a weekly e-mail with content

and prompts related to NLBP self-management.

Toelle

et al.38
Multidisciplinary App

for back pain (Kaia App)

Back pain-specific education

Physical exercise Relaxation

techniques

The intervention group used the Kaia application, a cross-platform m-health app

consisting of three therapeutic modules: specific education on back pain,

physiotherapy/physical exercise, and relaxation techniques. Each section is

independent and there is no obligation to perform all three therapy modules in one

session. The procedure is carried out at least four times a week for 3 months.

Shebib

et al.39
Mobile application DCP Sensor-guided exercise therapy

Back care education Cognitive

behavioral therapy

The treatment group received a tablet with the DCP app installed, and two

Bluetooth motion sensors for the lower back, each week, participants were required

to complete three sessions of sensor-guided physical exercise, read one to two

educational articles, record their symptoms at least twice weekly, for 12 weeks.

Chhabra

et al.40
Mobile health Smartphone

app Snapcare

Medical prescription Physical

activity (back and aerobic exercises)

The Snapcare app intervention aimed to motivate, promot, and guide participants

to gradually increase their level of physical activity and exercise adherence through

gamification and reminders. The consulting physician set 4 km daily walking and

two daily sets of seven back exercises during 12 weeks of treatment.

NLBP, Non-specific Low Back Pain; DCP, Digital Care Program; TBMT, Telerehabilitation-Based McKenzie Therapy.
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consists in education, exercise, and relaxation techniques.38

Shebib et al.’s39 intervention duration was 12 weeks where

patients received a tablet computer with an app with educa-

tion articles, behavioral therapy, and exercise monitoring;

patients should complete three monitored exercise sessions

and three aerobic activities per week.39 Intervention group in

Chhabra et al.’s40 study received Snapcare app and an exercise

program based on patient’s health status; app intervention

was aimed for motivating, promoting, and guiding the pa-

tients into physical activity for 12 weeks intervention.40

In terms of follow-up, five studies35,38–40 followed up at two

points in time: at baseline and at 12 weeks38,39,40; and at

baseline and at 6 months.35 Another four studies28,29,36,37

followed up on three time points: at baseline, at 4 weeks, and

at 8 weeks28,29; at baseline, at 2 months, and at 4 months37;

and at baseline, at 2 weeks, and at 4 weeks.36 Only Suman

et al.34 followed up at four points in time: at baseline, at 3

months, at 6 months, and after 1 year.

With regard to the primary measures analyzed, seven

studies analyzed pain intensity28,35–40 using different mea-

surement scales, including the VAS in Irvine et al.,37 Amorim

et al.,35 Yang et al.,36 Shebib et al.,39 and Mbada et al.,28 and

the Numeric Pain Rating Scale in Chhabra et al.40 and Toelle

et al.38 Only one study employed the Korff Scale (Shebib

et al.39). Disability was analyzed in eight articles,28,29,34–37,39,40

again using different scales, including the Modified Oswestry

Disability Index in Chhabra et al.,40 the ODI scale in Mbada

et al.,28 Shebib et al.,39 and Fatoye et al.,29 the RMDQ in Suman

et al.,34 Yang et al.,36 and Mbada et al.,28 the Multidimensional

Prognostic Index in Irvine et al.,37 and the Korff Scale (Korff) in

Shebib et al.39

On the other hand, there are important aspects that several

studies took into account and assessed, such as the quality of

life was analyzed using scales such as the Interference Scale

of the Brief Pain Inventory and the Dartmouth Primary Care

Cooperative Information Project Scale (CO-OP) in Irvine

et al.,37 the European Quality of Life 5 Dimensions (EQ-5D) in

Suman et al.,34 and the Short Form 12 Scale (SF-12) in

Mbada et al.28

The functional capacity was only analyzed in two stud-

ies,29,38 which used the Hanover Functional Ability Ques-

tionnaire. A wide range of other variables were analyzed,

including work productivity,37 back extensor muscle strength,28

disability-adjusted life years,29 cost-effectiveness,29 patient

anxiety using the Depression Anxiety Stress Scale, physi-

cal activity using the International Physical Activity Ques-

tionnaires,35 and beliefs about back pain using the Back

Beliefs Questionnaire.38

RISK OF BIAS
Table 5 shows the risk of bias of the included studies. For

most of the included RCT, random sequence generation and

other sources of bias were rated as low risk of bias, according

to the Cochrane risk of bias tool: five articles showed a low risk

of bias34–37,40 and the remaining four an unclear risk of

bias.28,29,38,39 In combination, the included studies accounted

for 3,180 subjects. One was published in 2015,37 another in

2018,40 six in 2019,28,34–36,38,39 and one in 2020.29 According

to the Cochrane tool,33,41 eight articles28,29,34–36,38–40 pre-

sented a low risk of bias for random sequence generation,

leaving only one study37 with an unclear risk of bias for this

item.

Table 5. Cochrane Risk of Bias

STUDY

RANDOM
SEQUENCE
GENERATION

ALLOCATION
CONCEALMENT

BLINDING
OF PARTICIPANTS
AND PERSONNEL

BLINDING
OF OUTCOME
ASSESMENT

INCOMPLETE
OUTCOME

DATA
SELECTIVE
REPORTING

OTHER
BIAS

RISK
OF BIAS

Mbada et al.28 Low Low Low Unclear Low Low Low Low

Fatoye et al.29 Low Low Unclear High Low Low Low Moderate

Suman et al.34 Low Low Low Low Low Low Low Low

Amorim et al.35 Low Low Low Low Low Low Low Low

Yang et al.36 Unclear Unclear High High Unclear Low Low High

Irvine et al.37 Unclear Unclear High Unclear Low Low Low High

Toelle et al.38 Unclear High High Unclear Low Low Low High

Shebib et al.39 Low Low High Unclear Low Low Low Moderate

Chhabra et al.40 Low Low Low Low Low Low Low Low
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In terms of allocation concealment, eight studies28,29,34–

37,39,40 had a low risk of bias and one a high risk.38 The results

for blinding of participants and personnel were more varied,

with four studies28,29,37,39 obtaining a high-risk rating and

five34–36,38,40 a low-risk rating. All nine articles obtained a low

risk of bias score for incomplete outcome data, selective re-

porting, and other biases (Fig. 2; Risk of bias graph and Fig. 3;

Risk of bias summary).28,29,34–40

EFFECTS OF INTERVENTIONS
See Summary of findings 1 for the main comparison

e-health compared with other physical therapy for chronic

nonspecific LBP and Summary of findings 2 e-health com-

pared with minimal intervention controls for chronic non-

specific LBP.

E-HEALTH COMPARED TO OTHER PHYSICAL THERAPY
Six studies compared an e-health intervention-based self-

management, education and physiotherapy through app or/

and tracker to the same intervention of experimental group,

but performed at clinic or at home, without support internet-

based application.28,29,35,36,38,40 We analyzed these studies

together (total 358 participants) because we believe that

e-health and control conditions are clinically comparable

across studies.

PRIMARY OUTCOMES

Pain. Five trials examined the effect of e-health compared

with other physical therapy on pain (Analysis 1.1).28,35,36,38,40

At 4 to 6 weeks and 3 to 6 months, there was no statistically or

clinically significant difference in pain between the e-health

and other physical therapy performed without app or internet

support. There was moderate-certainty evidence at 4 to 6

Fig. 2. Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included studies.

Fig. 3. Risk of bias summary: review authors’ judgments about
each risk of bias item for each included study.
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weeks (MD -0.59, 95% CI -1.77 to 0.59; I2 = 81%; 3 studies,

147 participants; Analysis 1.1.1) and moderate-certainty ev-

idence at 3 to 6 months (MD -0.40, 95% CI -0.91 to 0.11;

I2 = 7%; 3 studies, 261 participants; Analysis 1.1.2).

When the overall results for pain at 4 to 6 weeks were com-

pared to a sensitivity analysis including only studies at lower risk

of bias, the estimate of effect was more beneficial (MD -0.99,

95% CI -1.64 to -0.34; 1 study, 42 participants; Analysis 3.1.1).
At 3 to 6 months, the sensitivity analysis showed no significant

change in heterogeneity and effect size (Analysis 3.1.2).

Back-specific functional status. Five trials examined the effect

of e-health compared with other physical therapy on back-

related function (Analysis 1.2).28,29,35,36,40 There was

E-HEALTH IN PATIENTS WITH CHRONIC LOW-BACK PAIN
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moderate certainty evidence that e-health was as effective as

other physical therapy at 4 to 6 weeks (SMD -0.20, 95% CI

-0.81 to 0.41; I2 = 45; 3 studies, 97 participants; Analysis

1.2.1), and high certainty at 3 to 6 months (SMD -0.30, 95% CI

-0.74 to 0.14; I2 = 50; 2 studies, 164 participants; Analysis

1.2.2). The certainty of the evidence was lower at 4 to 6 weeks

for risk of bias and inconsistency of the studies. At short term,

the sensitivity analysis showed no significant change in het-

erogeneity and effect size (SMD -0.05, 95% CI -0.56 to 0.46;

I2 = 32; 2 studies, 89 participants; Analysis 3.2.1).

SECONDARY OUTCOMES

Quality of life. Two studies reported quality of life outcomes

in the comparison e-health versus other physical therapy.28,36

There was no statistically significant difference at 4 weeks

(SMD ranged from -0.70 to 0.43, 95% CI ranged from -2.23 to
1.96; I2 = 0 to 83; 2 studies, 50 participants; Analysis 1.3). The

evidence for each item was low for risk of bias and impreci-

sion. Our sensitivity analyses revealed no marked difference

between the RCT analyses, regardless of the risk of bias

(Analysis 3.3).

E-HEALTH COMPARED TO MINIMAL INTERVENTION
Three studies compared an e-health intervention to a

minimal intervention (e.g., web information).34,37,39 The in-

tervention in one study was for 4 weeks, and the intervention

in two studies was for 12 weeks (see comparison 2 e-health vs.

minimal intervention, Analysis 2.1 and Analysis 2.2). We

analyzed these studies together (total 1,354 participants) be-

cause we believe that e-health and control conditions are

clinically comparable across studies.

PRIMARY OUTCOMES

Pain. Two studies reported this outcome at short-

intermediate term (3 to 6 months).37,39 There was no signif-

icant difference between groups (SMD -0.64, 95% CI -1.72 to
0.45; I2 = 97; 2 studies, 575 participants; Analysis 2.1.1). The

certainty of evidence was low to moderate for risk of bias and

inconsistency; sensitivity analyses had only one study in-

cluded, making interpretation difficult. In the sensitivity

analyses, the effect estimates were significant (SMD -1.20,
95% CI -1.53 to -0.87; 1 study, 177 participants; Analysis

4.1.1).
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Back-specific functional status. Two studies examined the

effect of e-health compared with a minimal intervention on

back-specific function of patients with chronic LBP.34,39 Al-

though there were significant differences between groups

(SMD -0.39, 95% CI -0.87 to 0.09; I2 = 87; 2 studies, 956

participants; Analysis 2.2.1), the certainty evidence was low

by very serious risk of bias and imprecision. The sensitivity

analysis showed changes in the effect size (SMD -0.16, 95% CI

-0.30 to -0.02; 1 study; 779 participants; Analysis 4.2.1).

SUBGROUP AND SENSITIVITY ANALYSES
Our sensitivity analyses revealed no marked difference be-

tween the RCT analyses, regardless of risk of bias, with two

exceptions (Analysis 4.1; Analysis 4.2). In the comparison of

e-health and minimal intervention, both analysis of pain and

back-specific function at short-intermediate term showed lower

effect estimate when included studies were restricted to those at

low risk of bias. This may be due to the size of the population

and because the only included study had a lower risk of bias.
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Otherwise, in the comparison of e-health to other physical

therapy, the effect estimates in the sensitivity analyses were

similar, indicating that the overall results for analyses, in-

cluding a mix of studies at higher and lower risk of bias, are

robust to influence from study risk of bias.

Discussion
We set out to conduct a unique, up-to-date review on the

effectiveness of e-health interventions as regard to improving

the symptoms of chronic LBP. We found evidence moderate

that e-health results are just as effective as other physical
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therapy interventions, both on pain and on back-specific

function. The evidence was of low certainty on quality of life

at short term, only two studies reported it, so the information

is inconsistent and the results inconclusive. If e-Health is as

effective as other physical therapy performed at home or at

clinic, the choice to use e-health may depend on availability,

cost, and participant or provider preference.

For e-health compared to minimal intervention, we found

three studies of doubtful quality. The evidence is very low

certainty due to serious risk of bias and imprecision, and we

are uncertain about the effects of e-health compared with a

minimal intervention (web information, three digital education

articles and digital patient information letter). There was high

heterogeneity between the included studies; however, the

number of included subjects was very big in these studies.

The trials included in this review were carried out in Ger-

many, Nigeria, the United States, China, Netherlands, and

Australia, with a mix of primary care and community par-

ticipants. Although the delivery, format, and timeline of the

e-health interventions were very heterogeneous in all the

analyzed studies, eight of the nine studies in this review in-

cluded exercise and education designed for people with LBP

within the e-health strategy. There is considerable concern

with external validity for these study results. The results of this

review about e-health strategy (app or tracker) based in spe-

cific exercise, knowledge, and self-management for chronic

LBP could be generalized across cautiously.

Chronic LBP is a complex problem rarely cured, which

represents a challenge for the different health systems, where

there are long waiting lists. Factors such as distance, time, and

cost have caused numerous barriers to attaining the self-

management skills and resources required by patients with

chronic musculoskeletal conditions.42,43 Self-management

through e-health strategies have made it possible to address

this problem in patients with chronic LBP.44–46 Despite some

differences in included studies, outcomes assessed, and choices

of outcome time points, our findings are in broad agreement

with other reviews of e-health treatment for LBP. Garg et al.47

evaluated the impact of web-based interventions on chronic

LBP, and found three of these studies reported a reduction in

disability and two of the studies also appeared to show im-

provement in pain levels.
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However, theauthorsdidnotperformaquantitative analysisof

the data, and the therapy was not compared with other physical

interventions performed in clinic or at home. On the other hand,

according to our study, Du et al.48 found moderate-quality evi-

dence that e-health-based self-management programs showed

immediate and short-term effects on both pain and disability;

however, this study did not consider the comparison of efficacy

between e-health-based self-management programs and tradi-

tional self-management programs, which we considered.

Regarding the comparison of telehealth versus minimal

intervention, Dario et al.49 obtained results similar to ours;

current telehealth-based interventions (mainly based on

supporting patients’ behavior change or to self-manage their

condition) are not more effective than minimal interventions

for reducing pain and disability in chronic LBP when used as a

sole treatment strategy. However, most of the intervention

groups included in this review with meta-analysis were based

mainly on supporting patients’ behavior change or to self-

manage the participants’ symptoms.

Although there was a similar effectiveness between

e-health interventions and those carried out face-to-face or at

home, it would be advisable to assess how to improve the

effects of this intervention. There is no doubt that new tech-

nologies allow physical therapists to provide their patients

with the remote follow-up and contact that they demand50;

however, accessibility and handling of patients with elec-

tronic systems may differ according to the age range, and this

affects the results.43

Also, a recent study reported that patients prefer a previous

practice or an individually supervised face-to-face physio-

therapy session, in which the participants can practice

movements that they will perform at home with tele-

rehabilitation tools.51 Dario et al.49 suggested in their review

that an underresearched area is the integration of telehealth

with face-to-face management programs for LBP. Based on

our results, we agree that combining both programs could

ensure adherence and improve the effects of interventions

administered to patients with chronic LBP.

STRENGTHS AND LIMITATIONS
This systematic review presents some limitations, which

should be considered. First, we only identified a small number

of studies presenting a low risk of bias. Furthermore, sample

size varied widely between the included studies, as did type of

therapeutic intervention, variables analyzed, secondary out-

comes, and follow-up period, preventing comparison of these

aspects. A relevant aspect that was not considered in the in-

cluded studies was patient compliance with therapy. Some

trials have found that adherence to treatment in patients with

LBP could be facilitated by the use of computer-based sys-

tems; however, none of the included studies reported this

outcome measure. Finally, only a small number of studies to

date have investigated e-health as a therapeutic method.

This study supports the notion that e-health-based inter-

ventions alone or combined with a few face-to- face inter-

ventions are cost-effective health care tools that can reach a

large number of people.

Conclusions
This review provides moderate-quality evidence that

e-health interventions based on self- maintenance and edu-

cation are as effective on pain and back-specific functional

status as other face-to-face or home-based interventions in

patients with chronic LBP. However, regarding improvement

of quality of life, the current scientific evidence is poor and

inconsistent, as few studies and of questionable quality as-

sessed this outcomemeasure. On the other hand, there was low

evidence that e-health interventions are as effective as mini-

mal interventions for the reduction of pain and functional

status in chronic LBP.

Our systematic review indicates the need for further, more

standardized research in terms of the outcomes analyzed,

sample size, and type of intervention, to establish more clearly

the positive effects of e-health on all outcomes in patients

with chronic LBP, and thus to determine with certainty whe-

ther this new form of therapy, alone or combined, is suitable

for application in patients with this condition.
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Ctra s/n. La Cañada de San Urbano

Almerı́a 04120

Spain

E-mail: hector.garcia@ual.es

Received: December 10, 2021

Revised: March 11, 2022

Accepted: March 24, 2022

Online Publication Date: May 10, 2022

E-HEALTH IN PATIENTS WITH CHRONIC LOW-BACK PAIN
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