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Abstract
Background: Most patients who experience chronic low back pain are managed in primary care services,
the international clinical guidelines endorse like first line of treatment the self-management and
recommendations for the management of their ailment. The treatment of low back pain an individual
self-maintenance program through a web application could mean maintaining of the symptoms, reducing
costs in terms of medical care and time work absence. There is little evidence on the reliability of the via
Internet-based rehabilitation systems to treat low back pain, the implementation of a clinical and efficient
self-maintenance web program is a key priority for the health service in Andalusia.
Methods: This protocol describes a double-blind, randomized controlled feasibility trial of a telemedicine
program (e-Health intervention) developed to support the self-management of people with chronic low
back pain in primary care physiotherapy. Three Hospital with primary care for outpatients will be the units
of randomisation, in each Hospital the participants will be randomized to one of two groups, a pragmatic
control group receiving either the usual home program based on electrostimulation and McKenzie
Therapy and e-Health intervention. Patients are followed up at 2 and 6 months. The primary outcomes
are (1) acceptability and demand of the intervention by general practitioners, physiotherapists and
patients and (2) feasibility and optimal study design/ methods for a definitive trial. Secondary outcomes
will include exploratory analysis and variation in clinical outcomes of pain, disability, fear of movement,
quality of life, isometric resistance of the trunk flexors, lumbar mobility in flexion and lumbar segmental
range of motion; and the effect of the intervention.
Discussion: Through the specific e-Health programs at home, could increase adherence to treatment,
patients could learn to control and self-manage the evolution of their low back pain, preventing its
evolution to stages of greater pain and disability. If the painful symptomatology improves could be costeffective healthcare tool that can reach a large number of people living in rural or remote areas.
Trial Registration: PC-0185-2017/ NCT04283370. Registered 20 February 2020,
https://clinicaltrials.gov/ct2/show/NCT04283370. Recruiting.

Background
Non-specific low back pain (LBP) is one of the most common health problems worldwide and is the
leading cause of years suffering from a disability in western countries.1 Non-specific LBP is characterized
by a mechanical pain of musculoskeletal origin, with no defined cause, which lasts more than 12
weeks.2,3
The most recent review in the adult general population estimated the global point prevalence at 11.9%,
the monthly prevalence at 23.2%, and the annual prevalence at 38%, being greater in females and
individuals aged between 40 to 80 years.4,5 In Spain, LBP ranks first among the causes of temporary
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disability in the population over 50 years of age.6 Furthermore, as the population ages over the coming
decades, it is more than likely that the number of people with non-specific LBP will increase significantly.
Although acute LBP is often reported as lasting for a relatively brief period of time and with a moderately
favorable prognosis, at least 84% of the population will report symptoms of LBP at some stage in life,
and around 10–20% of affected adults develop symptoms of chronic LBP (persistent pain lasting longer
than three months), symptoms that persist even up to 12 months.7,8
Given its chronic nature, high rate of recurrence and equivocal management efficacy, it causes high rates
of work absenteeism and visits to primary care in every industrialized society and this entails a
substantial personal, community and financial burden globally.2,6
In European countries, the total cost of LBP has been estimated at 1.7–2.1% of gross domestic
product,6,9 since it is among the health problems responsible for the majority of sick leave and the top
five most expensive disorders of the musculoskeletal system.10,11 In Spain, LBP accounts for over
2 million visits to a Primary Care Center (PCC) per year.11
The non-specific nature of the symptoms appears to be due to neuromusculoskeletal disorders,
associated with quality of life, psychological or physical factors in relation to working conditions (hygiene
conditions, ergonomic conditions and job demands). However, it is not possible to pinpoint with complete
certainty the anatomical structure responsible for the symptom.12,13
European international guidelines recommend non-pharmacological treatments for chronic
musculoskeletal conditions,14–16 although there is some consistency between government-sponsored
guidelines and policies regarding recommendations for chronic problems,17 the health services require
strong evidence of their clinical and profitability before the implementation of widespread rehabilitation
programs.
Several possible interventions exist for the treatment and management of LBP, including exercise, patient
education, manual therapy and electrotherapy; these are often used alone or combined.14,18−23
Transcutaneous electrical nerve stimulation (TENS) is an inexpensive nonpharmacological intervention
used in the treatment of acute and chronic pain conditions. The research evidence, TENS reduces
hyperalgesia through both peripheral and central mechanisms, reducing the need for medication in these
patients.24,25 However, the different systematic reviews have examined the efficacy of TENS for low back
pain with conflicting results.26–33 The contradiction is due often a lack of homogeneity in the studies, for
example, with respect to location of TENS electrodes, frequency, intensity and duration of TENS
stimulation, and the combination of TENS stimulation with another intervention.32 Deyo et al,33 examined
the effectiveness of TENS, a program of stretching exercises, or a combination of both for low back pain.
Although after one month patients in the exercise groups had significant improvement in self-rated pain
scores and levels of activity as compared with patients in the groups that did not exercise, however, two
months after the intervention when the patients interrupted the treatment, the initial improvements
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disappeared. Which suggesting that adherence to treatment is an important aspect to consider in patients
with chronic pain.
International clinical practice guidelines endorse that the self-management management is the key
strategy in patient care with chronic LBP,15,18,23 however, the definitions of self-management vary19.
Exercises are recommended in all guidelines for chronic LBP; these determine that patients with chronic
LBP should exercise and maintain a physically active lifestyle. As a result, patients typically are
prescribed different types of specific back exercise (e.g. trunk coordination, endurance exercises,
Mckenzie Therapy (MT), home exercise programs) and general physical activity .2,18 The specific back
exercise programs have been found to be moderately effective in reducing pain and improving function in
chronic LBP, especially if programs are individually designed/tailored and supervised by a
physiotherapist.21,22 The MT is a treatment in which exercise is prescribed individually based on the
classification made of patients with low back pain. The method classifies patients into subgroups
according to their symptoms, signs and clinical examination with a series of repeated movements. The
response obtained indicates which mechanical forces (movements or postures) will help reduce the
problem.34 This Method of diagnosis and mechanical therapy associated with an educational
component has been considered a more effective intervention in reducing pain and disability than other
standard therapies in the short term (NSAIDS, educational booklet, back massage and back care advice,
strength training, and spinal mobilization and general exercises).35–37 A study that compared the efficacy
of Clinic-Based MT vs Telerehabilitation-Based MT in patients with chronic non-specific LBP determined
that both therapies are comparable; both achieved significant effects in terms of all the treatment
outcomes.38 However, the availability of secondary rehabilitation centers in the public health system
could be insufficient to meet the demand of these patients in a supervised way, because of a strong
correlation between the burden of musculoskeletal disease and gross domestic product per capita, with
Europe being the continent where musculoskeletal diseases have the highest economic impact.39
The interventions performed electronically have been shown to be effective in subjects with chronic
musculoskeletal disease, since they can provide educational information beyond traditional paper-based
media, such as audio and video material that subjects can consult at any time. This facilitates goal
setting, adherence, self-monitoring and behavioral and symptom-related feedback.40,43 Recent
developments in mobile technology, such as mobile phone and tablet computer apps, could help in
developing a platform for the delivery of self-management interventions that are adaptable, of low cost,
and easily accessible. Also, the studies suggest that interventions supported by virtual materials are more
accessible to patients than many traditional face-to-face services, where patient access is subject to
release from family and work commitments.43,44 These data lead us to believe that patients who have the
support of an online platform to perform the intervention at home, have the potential to obtain greater
adherence and long-term effects than those who perform the same physiotherapy intervention without
supervision in the home and without computerized support. There is also the need to explore the
effectiveness, adherence, usefulness and support of interventions in primary care supported by an online
platform designed exclusively for patients with chronic LBP.
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Aims and objectives
The aim of this randomized controlled trial is to evaluate the feasibility of providing an e-Health
rehabilitation program through a web platform performing electroanalgesia and an exercise program
following the MT for patients with chronic LBP in primary care, compared with the same home
rehabilitation program but without the support of an electronic program.
Our primary objectives are: (1) To evaluate the acceptability and demand of the e-Health intervention for
patients and physiotherapists in comparison with the home rehabilitation program for the optimization of
their design, development and delivery; (2) to analyze the feasibility of the trial procedures, including:
recruitment of patients and the most efficient and effective study design for a definitive RCT. See Table 1
below for details on feasibility aspects.
Table 1. Summary table of E-Health program content.
Session
number

Content

Session 1 to 5

✓ How E- Health app works.
✓ Register:
·

patients’ demographics data .

·
mechanism of pain production and clinical data that allows the McKenzie
diagnosis to be established.
✓ The app sets the objectives: description of the specific Mckenzie exercises to be
performed.

Session 6
onwards

·

Access to rationales, videos of exercise for the LBP.

·

Videos with explanation of the use of portable TENS.

✓ Exercise program review
✓ Opportunity to modify pain changes at the beginning of each session:
·

The program recalculates the recommendations and updates the treatment.

The secondary objectives are: (3) to assess medium-term changes in pain intensity, disability, fear of
movement, quality of life, resistance of the trunk flexors, lumbar segmental range of motion in both arms.

Methodology

Design and setting
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This randomized controlled feasibility trial with an allocation ratio 1:1, double-blind, clinical trial divided
into two groups (Fig. 1), was designed to assess the methodology proposed for use in a definitive RCT.
The protocol has been approved by the Human Research and Local Ethics Committee of the "Hospital
Complex Torrecárdenas of Almeria, University Hospital Complex of Granada and Virgen Macarena de
Sevilla Hospital - Andalusian Health Service" (CFS/apg). This study protocol was registered in an
international clinical trial registry, clinicaltrials.gov (protocol number NCT03469024) and has followed the
Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) Guidelines (Additional file
1).45
The GPs of three Hospital Centers (HC) of the Andalusian Health Service that include physical therapy in
primary care for outpatients have agreed to participate. These HCs are publicly financed and include the
metropolitan areas of Seville, Granada and Almeria, in Andalusia (Southern Spain).

Participants
A Consolidated Standards of Reporting Trials (or CONSORT)45 flow diagram is provided in Fig. 1. Eligible
participants are intentionally selected by GPs according to the eligibility criteria provided by the research
team.

Inclusion criteria
Individuals of both genders aged between 30 and 67 years old; presenting with low back pain for at least
3 months; low back pain disability ≥ 4 on the Roland-Morris Disability Questionnaire (RMQ); and not
receiving any other physiotherapy treatment are eligible for inclusion.

Exclusion criteria
Potential participants are ineligible if they have any contraindications for McKenzie exercise or
electroanalgesia; presence of clinical signs or symptoms of radiculopathy; medical diagnosis of
spondylolisthesis; spinal stenosis; inflammatory or metabolic disease; diagnosis of fibromyalgia;
presence of central or peripheral system pathology (i.e., stroke, peripheral nerve, etc.); history of spinal
surgery; or treatment with corticosteroids or other drugs in the previous 2 weeks.

Identification, invitation, screening and recruitment
This feasibility protocol is supported by the Andalusian Health Service, which is facilitating the
recruitment of primary care practices for the protocol. The identification of eligible participants will be a
multilevel process, established during the development phase of this project in accordance with the
hospital areas of participants. The research team will provide the reference GPs with information about
the trial, the inclusion and exclusion criteria of participants and the intervention groups in the study,
training them to understand the importance of eligibility, and to pay attention to what is requested. After,
potentially eligible patients identified by the GPs of the computerized consultation records and by chance
will receive a call from a member of the research team inviting them to participate in the study. Patients
who are interested in participating will receive information about the study and, if they wish, the
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investigator will provisionally evaluate their eligibility by phone. Potentially eligible patients through
telephone screening will be informed of the date of the appointment with the time and place (usual
hospital center) for an evaluation with the investigator. After giving their consent, potentially eligible
patients will be carried out an initial examination and, if eligibility is confirmed, reference data will be
collected, including self-reported outcome measures, and diagnosis according to McKenzie. Assessments
face-to-face will be conducted by 2 blinded research physiotherapists (RPT) from Almeria University who
have more than 10 year of experience in the clinical management of patients with chronic LBP. Within
both groups, and according to the results in the face-to-face evaluation, patients will be distributed in
three subgroups (postural, dysfunction and disorder) according to the therapeutic classification of
McKenzie. After the evaluation, a blinded researcher will inform the participants by telephone of their
assignment and will be given an appointment to begin. Participants will be invited to contact the main
investigator of the project if they have any question and will be informed that they are free to withdraw
from treatment and study at any stage. All participants will sign the informed consent form, prepared in
compliance with the Declaration of Helsinki of the World Health Organization.
The GPs will identity patients via two methods: (1) All Patients who have consulted with LBP in the past 3
months will be identified from practice computerized records of consultations. Lists of patients identified
by the search will be screened by two members of the research team who will rule out patients based on
aspects of the eligibility criteria that can be determined from patient notes. (2) Patients are
opportunistically identified by GPs in Hospital.
The computer software (Epidat 4.2) will automate the randomization process for this trial. The
randomization sequence is automatically generated, using a table of random numbers generated by the
software, which randomizes participants to each intervention group. As the software randomizes
participants, a researcher will inform the participants about their assignment. The feasibility protocol will
remain blind to the assignment until the full analysis is completed.

Interventions
Consenting participants will be randomly assigned in two groups to receive electroanalgesia therapy and
McKenzie exercise through an E-Health program (telemedicine) or through a home rehabilitation program.
Both groups will perform three sessions per week, to complete a total of 24 sessions over eight weeks.
The details of the interventions are provided below.

Home Rehabilitation Program
It consists of a home rehabilitation program. Participants will receive electroanalgesia with TENS and an
exercise program following the McKenzie method. At the first and second sessions, 1-hour per session,
patients will be instructed by a RPT on how to use electroanalgesia and how to perform the exercises.
Then, patients will be requested to perform the treatment at home 3 times per week, for 8 weeks, with a
total of 24 sessions.
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Each participant will be instructed in the use of a portable TENS (TENStem eco basic, schwa-medico
Medizinische Apparate Vertriebsgesellschaft mbH, Wetzlarer/35630/Ehringshausen, Deutschland) of low
frequency and high phase duration (80 Hz / 200µs) applied directly in the lumbar area by means of four
electrodes (5 × 9 cm) at the paravertebral level bilateral. The electrostimulation treatment will be applied
simultaneously to the performance of the exercises.33
The exercise program will be individualized according to the results obtained in the initial evaluation,
which will determine the diagnosis and mechanical therapy of the Mckenzie Method, and which consists
of the following exercises:
Patients with Postural Syndrome: exercises 1, 2 and 3 (posture correction and proxylaxis)
Patients with Dysfunction Syndrome: exercises 3, 6 and 7.
Patients with Disorder Syndrome (DS): according to the dysfunction syndrome, the following exercises
are established for each subgroup:
DS 1: exercises 1–4 and 6, with extension in recumbency.
DS 2: the exercises will begin in the prone position and patients will continue with the DS1 protocol
and exercise 5.
DS 3: DS1 protocol, exercise 7 and rotation maintained for 2 minutes.
DS 4: exercise 7, exercise 2 and 3, and DS 1 protocol.
DS 5: exercise 7 and 8, and exercise 1–3.
DS 6: DS4 Protocol, and then the protocol of DS1 and DS3.
DS 7: exercises 7–10.
These exercises are designed to effect changes in the periarticular internal components of the spine. The
exercises are described in the Fig. 2.
Each participant will be provided with support materials about the specific characteristics of the
diagnosed syndrome, the intervention to be performed, with descriptive images of the Mckenzie exercises,
as well as the use of TENS currents.

E-Health Program
It is a support system for the treatment of chronic LBP based on web technology, accredited as a health
web. This system has a structure based on four sections: database treatment, database of user profiles,
recommendations, and feedback procedures. This system allows users to register and enter a subject and
modify an electroanalgesia and exercise treatment plan according to the symptomatic evolution of pain.
It is based on an initial patient assessment system (Fig. 3).
Once the initial diagnosis of the patient has been made according to the clinical subtypes of low back
pain according to McKenzie, the GP will be contacted to confirm that the patients are eligible to
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participate and are assigned to the correct subgroups. A multimedia database will be developed with
examples of specific treatments (according to symptomatic evolution) for postural syndrome,
dysfunction syndrome and derangement syndrome. The videos of the application will be shown to
patients with combined electroanalgesia and exercise therapy; patients can access the platform using
their computer or mobile devices with internet access. The database is configured to accommodate the
application of TENS and McKenzie exercises based on the diagnosis according to the Mckenzie method,
so that the treatments will be recommended by the system individually. Each clinical subgroup
corresponds to a program and a series of defined exercises. Therefore, each treatment will use a VT
characteristic vector with three characteristics (one for subgroup), where in each position there will be a
value which indicates the degree of difficulty level for each treatment subgroup.
The system calculates and recalculates the recommendations and updates the values of the relevant
recommendations for the recommended treatments. Example: the system will recommend to a subject X
a treatment Y, and according to the modification or remission of pain at the beginning of each session, it
will continue with the same guideline or be modified following the therapeutic algorithm of the McKenzie
method.
When the treatment is completed, an evaluation of the outcome measures will be performed and this
evaluation will be registered in the system so it can subsequently make the recommendation processes.
The objective of this system, which combines the clinical characteristics of the patient with the
continuous feedback of the system, is a highly accessible and specific intervention that allows the selfefficacy and behaviors and physical function of the patient to be improved.
Since many of the patients do not have a tablet to access the study platform entitled "Stop Lumbalgia",
participants in the e-health group will be given a tablet to each. The patients will be requested to perform
the treatment at home 3 times per week, for 8 weeks, with a total of 24 sessions.
To ensure patient adherence, control of its inputs is made to the "Stop Lumbalgia" application and the
time they spend on it each login. In addition, participants of both groups are called each two weeks to
remind and encourage them to perform the exercises. The Table 1 summarize the content of the program
e- Health.

Physiotherapist training and treatment fidelity
The intervention will be provided by two RPTs who are experienced in trial interventions and who have
10 year of experience in the clinical management of patients with chronic LBP and academic training in
McKenzie Method and electrostimulation (TENS). The RPTs will complete a 2 days of training on
structure, content, evaluation and delivery of the e-Health intervention, which includes role play and
comments, learning about the application and its control and a visit to the evaluation site to solve
problems of the site for effective development. In addition, they will receive a set of recommendations
and a list of topics that will be addressed in telephone calls made every two weeks, call time shall not
exceed 10 minutes per patient. The course will be taught by a senior researcher (AMCS) who holds an
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expert in the McKenzie Method and multiple studies in chronic low back pain. Fidelity to the intervention
is evaluated in both groups by recording all telephone calls and examining any systematic deviation from
the protocol.

Outcome measures
At baseline, demographic data including age, gender, education, occupational and marital status and
clinical presentation according a Mckenzie evaluation will be documented:
Type of Pain: constant or intermittent, local and / or referred.
Pain Location: Paresthesia, central, uni or bilateral symptoms.
Interrogation: Gradual or acute onset, without apparent cause, sedentary life, previous trauma,
repeated movements, history of acute crises.
Worsens: with static load, worsening at the end of the day, during activities and movements.
Improvement: with the change of position, in positions and during activities that do not bring the
shortened tissue to the maximum range of motion.
The primary outcomes are related to the feasibility of the e- Health intervention and trial design and
procedure. For participants, this will be assessed by questionnaires (see Table 2 below) of treatment
acceptability and demand of treatment and trial participation. For physiotherapists, a variety of aspects
of feasibility will be evaluated according to the expectations of the treatment questionnaires.
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Table 2
Feasibility aspects related to e-Health intervention and trial procedures.
Feasibility
Acceptability

e-Health intervention

Trial procedures

Participants

The extent to which participants
who have received the intervention
through a web application
consider that the content and
support materials (web application
and initial learning sessions) are
appropriate and satisfactory to
obtain the expected results.

The extent to which
participants believe that
their eligibility, outcome
measures, follow-up and
intervention by the
physiotherapist have been
satisfactory.

Physiotherapists

The extent to which the
physiotherapists who have
administered the intervention
consider that the training, content
and support materials are
appropriate to meet their needs
and those of their patients within
the primary care service.

The extent to which
physiotherapists who have
participated in the trial
consider recruitment,
outcome measures,
evaluation follow-ups and
appropriate and
satisfactory intervention
procedures.

General
Practitioners

Demand

Practicality

The extent to which the
GPs who have carried out
the first screening of
patients, consider that the
eligibility criterio and
recruitment are suitable
for detecting the potential
sample.

Participants

The extent to which participants
adhere to the e-Health intervention,
complying with the weekly
sessions.

The extent to which
participants perceive the
burden of participating in
follow-up and completing
specific outcome
measures within the trial.

Physiotherapists

The extent to which
physiotherapists perceive the
demand to complete their tasks
required to participate in the trial,
including intervention procedures.

The extent to which
physiotherapists perceive
the demand of completing
their required tasks for
participating in the trial.

Physiotherapists

The factors that influence
the implementation of the
e-health intervention in a
variety of health
environments due to
variations in personnel,
facilities, equipment and
the environment.
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Feasibility
Adaptation

e-Health intervention

Trial procedures

Participants

The extent to which the content of
the e-health intervention, support
materials and learning classes
should be modified to improve
their acceptability and
implementation for a future
definitive trial

The extent to which
recruitment, follow-up
procedures and the
number and outcome
measures should be
modified during / at the
end of the trial to improve
its acceptability and
implementation for a
definitive future trial.

Physiotherapists

The extent to which the e-health
intervention training, the content of
the program, the classes
previously conducted for its
learning and the support materials
(web application) should be
modified during / at the end of the
test to improve its acceptability
and implementation for a
definitive future proof.

The extent to which the
recruitment and fidelity
procedures of the trial,
including the tasks of
physiotherapists, should
be modified during / at the
end of the trial to improve
the acceptability and
implementation of a
definitive future trial.

In addition, the feasibility of the design and trial procedures will be assessed through experimentation of
methodological procedures, recruitment, intervention procedures, the number and reasons for withdrawal
during the treatment process, the feasibility outcome measurement, follow-up and fidelity procedures,
refining factors that influence the implementation of the intervention.
The selected secondary outcome measures are the disability will be evaluated using Roland Morris
Disability Questionnaire (RMDQ)46,47 and the Oswestry Disability Index (ODI);48,49 quality of life will be
assessed using the SF-36 Quality of Life Questionnaire50,51 and the EuroQol (EQ) 5D-5L;52,53 the pain
intensity and days that pain incapacitates for work by the by Visual Analogic Scale (VAS)54,55 and an
ítem developed specifically for this feasibility protocol; kinesiophobia (fear of movement and re-injury)
will be assessed using the Tampa Scale Kinesiophobia (TSK),56,57 isometric resistance of the abdominal
muscles will evaluated by the McQuade test;58 and range of motion of the trunk in flexion and in the
sagittal plane by the fingertip-to-floor test and the SpinalMouse ®.59,60
Measurement variables will be evaluated before the first treatment session (baseline data), after the 8week intervention period (immediately after the last session, i.e. 2 months), and after six months after the
last session (follow-up). See Table 3 for full details of measures included.
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Table 3
Variables, measures and their characteristics.
Variable

Measure

Items

Details

Reliability
where
available

Backspecific
physical
disability

RMDQ46

24

This is a self-reported questionnaire
consisting of 24 items reflecting
limitations in different activities of daily
living attributed to low back pain,
including walking, bending over, sitting,
lying down, dressing, sleeping, self-care
and daily activities.

Internal
consistency
range:

Quality of
life

EuroQol EQ-5D 52

The state of health is defined in 3 Parts.
Part 1 define the health status in five
dimensions

Internal
consistency
range:
0.67–0.8553

6

(mobility, personal care, daily activities,
pain/discomfort and anxiety/depression
mobility). Part 2 features a VAS that
records patient’s ratings of overall health.
Part 3 is a demographic characterization.

0.77–0.9347

SF-36 Health
questionnaire50,51

36

The SF-36 is a multipurpose, short-form
health survey with only 36 questions. It
yields an eight-scale profile of scores as
well as physical and mental health
summary measures.

Internal
consistency
range: 0.740.9251

Disability

ODI48

10

The Oswestry disability index evaluates
daily life activity limitations in 10
dimensions, each scored on a 6-point
scale (0–5 points); the total points
scored are expressed as a percentage,
used to classify individuals as minimally
disabled (0–10%), moderately disabled
(20–40%), severely disabled (40–60%),
crippled (60–80%), or bedbound (80–
100%).

Internal
consistency
range: 0.690.8749

Pain
intensity

VAS 54

1

Patients rate their average pain over the
past 2 weeks on a horizontal line with 11
marks on it–from 0 to 10 –where,
measuring pain severity, 0 indicates “no
pain” and 10 indicates “the worst
possible pain”.

Test-retest
reliability:

The patients are asked about the number
of troublesome days they have spent in
pain and which have resulted in absence
at work over the previous two months.

No reliability
data
available

Patient rate beliefs about their pain on a
4-point scale

Internal
consistency

ranging from strongly disagree to
strongly agree

range:
0.70–0.8357

Days in
pain

Ítems developed

Fear of
movement
and
(re)injury

TSK56

specifically for
this study.
17
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0.67–0.9655

Variable

Measure

Items

Details

Reliability
where
available

Isometric
resistance
of
abdominal
muscles

McQuade Test58

1

The purpose of this test is to compile the
times of isometric resistance of the
subjects by performing a trunk flexion
exercise with flexed knees, and the
patient supine.

Internal
consistency:
0.9758

Forward
bending

Fingers-floor
distance59

1

The patient flexes the trunk forward from
the standing position, and the distance
from the fingers to the ground is
measured.

Internal
consistency:
0.8259

Lumbar
mobility

Range of motion
and lumbar
segmental
mobility60

This variable is quantified using the
SpinalMouse ® device (Phisiotech,
Spain). It is an electronic computer-aided
measuring device that measures sagittal
spinal amplitude of movement (ROM)
and intersegmental angles in a noninvasive way.

Internal
consistency
range:
0.92–0.9560

Adherence
to specific

Brief
questionnaire
developed for this
trial.

Patients are asked about the number of
weeks that they have fully completed the
program. They are also asked for an
estimate of how many days a week they
did Mckenzie exercises and the
electroanalgesia protocol with TENS.

No reliability
data
available

activities
for LBP

6

Patients are also asked if they stopped
doing the activities because they are no
longer experiencing pain.
*Abbreviations: EQ-5D-3L: EuroQol 5 Dimensions 3 Levels; RMDQ = Roland-Morris Low Back and
Disability Questionnaire; ODI = Oswestry Disability Index; VAS = Visual Analogue Scale; TSK = Tampa
Scale for Kinesiophobia; PETS = Problematic Experiences of Therapy Scale.
The patient's adherence to the internet intervention will be explored by a brief questionnaire developed for
this trial that will examine the data of use of the objective intervention automatically collected by the
internet intervention E-Health. These data provide specific information on the number of logins, the
number of sessions accessed, the objectives of the established treatment, the exercise module accessed
and the time spent on each web page. While the group that performs the program at home without
electronic support will use a diary to record the same data as the E-Health group.

Timeline
The recruitment of patients started on 15 February 2020 and was completed by 30 June 2020. All data
for all follow-up occasions is expected to be collected before to 30 October 2020. The data analysis,
writing of scientific manuscripts and submissions to peer-reviewed scientific journals will be carried out
during 2020 and 2021. A summary of the study outline is given in Table 4.
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Table 4
Schedule of enrolment, interventions and assessments.
TIMEPOINT

STUDY PERIOD
Enrolment

Allocation

Post-allocation

Pre first
visit

Pre first
visit and
assessment

Baseline

2 months
(immediate
postintervention)

6
months

ENROLMENT:
Eligibility screen GPs

X

Eligibility screen by phone RPTs

X

Eligibility screen face to face

X

Informed consent

X

Allocation

X

INTERVENTIONS:
Home program

X

X

X

E- health program (telemedicine)

X

X

X

ASSESSMENTS:
Age, gender, education,
occupational and marital status.

X

Clinical presentation of pain
according McKenzie (type,
location, interrogation, worsens,
improvement)

X

Feasibility of the e-Health
intervention and trial design and
procedure

X

X

X

RMDQ, ODI, SF-36, EQ-5D, VAS,
TSK, McQuade Test, Fingertip-tofloor and SpinalMouse.

X

X

X

Sample size
The sample size was calculated according to the specifications established by Willian.61 Assuming a
standard deviation of 2.5 points, a 2-tailed test, an alpha (α) level of 0.05, and a desired potency (beta) of
85%, the estimated sample size was 270 patients with low back pain per group to detect a 2.5 point
absolute difference in the primary outcome measure the in the RMQ (MCID) (estimated for a variance in
patients with chronic LBP of 10 points),62 score at 6 months post intervention between the group
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intervention and home rehabilitation arms. In each study center (Almería, Granada and Sevilla) 180
patients with chronic low back pain will be recruited. There will be a minimum of three groups in each
arm, participating in two waves of recruitment with the objective of recruiting forty-five participants in
each group per wave, resulting in 540 participants with chronic low back pain (90 per arm).
Recommendations for feasibility studies suggest that at least 30 participants per arm be included for the
analysis of the data set.63–65 If the effect of the cluster design is taken into account and an ICC
coefficient of 0.03 is assumed, an effective sample size of 30 would require 36 participants per arm.66
Given a 25% loss during follow-up, we would need to recruit 48 participants per arm (96 in total).
Therefore, this study size will be large enough to allow an accurate estimate of the ICC coefficient.

Data analysis plan
An a priori data analysis plan will be implemented by the trial statistician on completion of data
collection. The test statistician will carry out an a priori data analysis plan at the end of the data
collection. For the primary analysis, as it is a feasibility study, an exhaustive descriptive analysis of the
data is performed. A combination of quantitative and qualitative methods will be used to respond to the
objectives related to the feasibility of the intervention and the trial procedures both from the point of view
of the participants and the RPTs. These data will determine the feasibility and will improve the study
design for a future definitive trial.
Data will be analyzed with SPSS©b version 21.0 and STATA 14, it will follow intention-to-treat principles.
The analysis of the data of the secondary outcome measure will be carried out at the end of the trial and
will be performed by the statistician who will remain blinded to the identification of the group until the
analysis is completed. Baseline demographic and clinical variables will be examined between both
groups’ independent Student t-test for continuous data and χ2 tests of independence for categorical data
in the parametric variables, and through the Mann-Whitney U for non-parametric data. The data normality
will be tested through the Kolmogorov-Smirnov test and if we find non-normally distributed data, we will
use the Kruskal-Wallis test. To investigate the effect of treatment (E-Health vs Home rehabilitation) and
the interaction terms between treatment group versus time, the repeated measures analysis of variance
(ANOVA) with time (baseline, at 2 (post-treatment) and 6 months follow up (after last session) will be
used. The confidence interval will be established at 95%, and the significance level at 0.05.

Adverse effects
The risk of adverse events occurring as a consequence of the interventions in this trial is low. All activities
and their intensity (specific McKenzie exercises for the lower back and TENS) will be recommended
based on the individual signs and symptoms of each participant and will be described in detail in paper
format or through internet support in group e -health. Patients will be reminded that the assigned level
should be comfortable for them. It will be amended quickly if the patient feels that the initial level is too
high.
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Participants must inform the RPTs of any adverse effects / events, and they will be responsible for
communicating it immediately to the IP. The treatment will be modified or interrupted if necessary, and the
type, frequency and duration of the effect will be documented if it occurs.

Ethics, data security and dissemination
All patients, GPs and RPTs will receive specific information on the study in writing and will have a chance
to discuss procedures with a member of the study team before consenting to take part. They will also be
informed that they can leave the study at any point. Participants that agree to participate in the study will
sign two copies of the informed consent, one that will be kept in the trial records and one for the
participant. Informed consent has been obtained for the clinical and personal images and details of
patients included in this study (Figs. 2 and 3).
The data collected from each patient will be stored in a closed locker in an office of the University of
Almeria and only the RPTs evaluators will have access to that information. Subsequently, the data will be
entered and saved by the statistician on a laptop with password protection to maintain confidentiality.
Eligibility criteria, results and analysis will not be modified after registration of the first participant.
The feasibility results will be published in journals indexed in Journal citations report and presented at
national and international conferences.

Discussion
In this randomized controlled trial we intend investigate the effectiveness of an e-Health programs versus
home rehabilitation programs in patients with chronic LBP. The difference between both programs is that
the e-Health group has constant and remote information on the exercises through a web platform.
Considering that the adherence to home exercise programmes ranges from 50–70%67,68, and that some
studies have shown that patients who do not adhere to home exercise regimens benefit less from
treatment than those that do69. That lack of adherence to treatment in patients with low back pain could
be facilitated by using computer systems to make exercise programs more attractive70. Previous studies
show that patients prefer short, simple exercise programmes, and prefer their therapist to be
knowledgeable about their disease, encourage feedback, motivate them to learn, give them reminders and
monitor their results and adherence to the programme71. As can be seen in Table 2, also through this
study we intend to know the preferences and adherence of the patient and the opinion of
physiotherapists and GPs on the e-Health intervention (web applications and learning sessions),
maintaining a constant feedback with the patient, and recording if the sessions are appropriate and
satisfactory to obtain the expected results.
If data are obtained on patient preferences, and adequate feedback is given to achieve adherence, the
new technologies could allow physical therapists to provide their patients with the treatment, follow-up
and remote contact they require.
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Through the specific e-Health programs at home, could increase adherence to treatment, patients could
learn to control and self-manage the evolution of their LBP, preventing its evolution to stages of greater
pain and disability. If the painful symptomatology improves could be cost-effective healthcare tool that
can reach a large number of people living in rural or remote areas.

Possible limitations of the study
The main limitation of the present study is the problem of adherence to the E-Health program due to the
difficulty of accessing the web application in certain population centers, such as those belonging to rural
population groups. This limitation is mitigated by providing 15 tablets of 10,1” Quad Core (Supernova
Qi16, Leotec) in each study center, together with a 5-session course on their use.

Trial status
Protocol version number ID PC-0185-2017/ NCT04283370 and date February 20, 2020. The recruitment
started February 25, 2020 and will be completed July 30, 2020.
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Figure 1
Design and flow of participants through the trial. *Abbreviations: RMQ = Roland-Morris Low Back and
Disability Questionnaire; ODI = Oswestry Disability Index; VAS = Visual Analogue Scale; TSK = Tampa
Scale for Kinesiophobia

Figure 2
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Description of the McKenzie exercises prescribed for home.

Figure 3
Treatment plan according to the symptomatic evolution of pain.
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