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Abstract Objective: To develop a bank of text messages for a lifestyle-based self-management
intervention for people with low back pain (LBP).
Design: Iterative development process.
Setting: Community and primary care.
Participants: Fifteen researchers, clinicians, and consumer representatives participated in the
concept and initial content development phase. Twelve experts (researchers and clinicians) and
12 consumers participated in the experts and consumers review phase. Full study sample of par-
ticipants was N=39.
Interventions: Not applicable.
Main Outcome Measures: We first conducted two 2-hour workshops to identify important
domains for people with LBP, sources of content, appropriate volume, and timing of the messages.
The messages were then drafted by a team of writers. Second, we invited expert researchers and
clinicians to review and score the messages using a 5-item psychometric scale according to (1)
the appropriateness of the content and (2) the likelihood of clinical effectiveness and to provide
written feedback. Messages scoring ≤8 out of 10 points would be modified accordingly. Consumers
were invited to review the messages and score them using a 5-item psychometric scale according
to the utility of the content, the understanding of the content, and language acceptability and to
provide feedback. Messages scoring ≤12 out of 15 points would be improved.
Results: Exercise, education, mood, sleep, use of care, and medication domains were identified and
82 domain-specific evidence-based messages were written. Messages received a mean score of 8.3 out
of 10 points by experts. Twenty-nine messages were modified accordingly. The mean score of the mes-
sages based on consumers feedback was of 12.5 out of 15 points. Thirty-six messages were improved.
Conclusions: We developed a bank of text messages for an evidence-based self-management
intervention using a theory-based, iterative, codesign process with researchers, consumers, and
clinicians. This article provides scientific support for future development of text message inter-
ventions within the pain field.
© 2021 Published by Elsevier Inc. on behalf of American Congress of Rehabilitation Medicine. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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Low back pain (LBP) is currently understood as a long-lasting
and complex condition.1 It encompasses related recurrent
episodes and is influenced by multiple factors, including
biopsychosocial and lifestyle factors as well as comorbidities
and pain-processing mechanisms.1 Most cases of LBP can be
defined as nonspecific because it is not possible to identify a
specific nociceptive source.1 LBP is the greatest cause of dis-
ability worldwide, affecting approximately 576 million peo-
ple and accounting for 64.9 million years lived with a
disability in 2017.2 The number of years lived with disability
due to low back pain has increased by 17% between 2007 and
2017,2 and it is expected to continue to rise owing to rises in
population and ageing.1 The economic burden of LBP is also
growing, and it is related to both direct (related to health
care) and indirect (related to absence at work and reduced
productivity) costs.1 Both the economic and societal burdens
of the condition are influenced by the high prevalence of
LBP-related disability in the working population leading to
work absenteeism or productivity loss.1

Current evidence recommends the use of education and
self-management as first-line care for LBP.3 Self-management
strategies can be defined as “all tasks that lead individuals to
engage in managing their own symptoms, treatments, and the
physical, emotional and social impacts of living with a chronic
condition.”4 Previous systematic reviews have shown that
self-management interventions can improve outcomes, such
as pain and disability, when compared to usual care for people
with LBP.5,6 Even though some studies included components of
important lifestyle behaviors known to be risk factors of LBP
development (ie, physical activity participation, sleep quality,
mood),7 most of these studies failed to include these elements
in the interventions delivered.5,6

Text message−based programs are effective and cost-
effective self-management interventions for various health
conditions, such as diabetes, cardiovascular diseases, and
HIV.8-12 Self-management interventions delivered via text
messages have provided health promotion benefits, increased
physical activity levels, and provided support for successful
weight loss and smoking cessation.9,10,13-15 Because the
development and management of LBP are influenced by life-
style factors,1,7 people with LBP could benefit from lifestyle-
based self-management interventions delivered via text mes-
sages. However, no such text message−based program exists
to support the management of LBP. Thus, the aim of the cur-
rent study was to develop a lifestyle-based self-management
intervention delivered via text messages for people with LBP.
The effectiveness of the intervention is being tested in a ran-
domized clinical trial.
Methods

Design

An iterative, codesign process was conducted to develop
lifestyle-focused self-management text messages for
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individuals with LBP. The process was based on a previously
published framework16 and included 2 phases—the concept
and content development phase and the expert and con-
sumer review phase. The study was conducted at the Kolling
Institute, the University of Sydney. Ethics approval from the
Northern Sydney Local Health District was attained before
study commencement (NSLHD RESP 18/173). The feasibility
of the text message intervention was later tested in a pilot
study.

Phase 1: concept and initial content development
The concept of the intervention was first discussed in two 2-
hour workshops with researchers, consumer representatives
from Musculoskeletal Australia (a support group for people
with arthritis and musculoskeletal conditions), and multidis-
ciplinary clinicians (medicine, behavioral change methodol-
ogy, public health, allied health, pharmacy) with specific
knowledge of LBP. Consumer representatives were those
who represented patients and the broader musculoskeletal
pain community by providing their perspective in decision-
making processes, service planning, and improvement of
health care and research.

At the first workshop, clinicians, researchers, and con-
sumer representatives met to discuss and decide on the key
domains relevant to individuals with LBP based on the main
domains found on the “Managing your pain: an A-Z guide”
consumer resource developed by Musculoskeletal Australia,
which is a consumer organization.17 This evidence-based
consumer guide was created by Musculoskeletal Australia
staff and consumers with input from clinicians (ie, rheuma-
tologists, physiotherapists, pain specialists).

The same participants met for the second workshop. The
aim of the second workshop was to identify the sources of
content that should be used to develop the text messages
and decide on the structure of the text message interven-
tion. The participants discussed and decided on the duration
of the intervention, the total number of text messages to be
sent, frequency of text messages to be sent per week, as
well as days and time of day that the messages should be
sent. This process was based on scientific evidence.18,19 Par-
ticipants also discussed possible names for the text message
intervention. The name “TEXT4myBACK” was suggested by 1
of the investigators after the workshop and was approved by
the study team.

The messages were then drafted by the team of writers
composed of researchers (J.P., G.V.) and consumer represen-
tatives (O.C., L.B.) who participated in the initial work-
shops. The researchers were experienced physiotherapists
with expertise and training in the treatment and research of
musculoskeletal disorders. The 2 consumer representatives
had more than 20 years of experience in working with evi-
dence-based practice and providing information resources
and support for consumers and have previously developed
consumer guides for people with musculoskeletal pain. They
collaborated to systematically formulate a series of mes-
sages for each domain from the recommended sources previ-
ously identified.

The messages were based on evidence1,3,17,20-25 and writ-
ten under the theoretical basis of behavior change method-
ology26 previously used in an effective self-management
text message intervention.16 The behavior change techni-
ques used in the text messages included provision of
information and encouragement; prompting about conse-
quences, intention formation, monitoring self-behavior, and
barrier identification; advice about setting graded tasks;
and strategies aimed at relapse prevention and the use of
prompting and cues. Each message was developed to convey
a single concept and had 1 of 3 aims: education, motivation,
or behavior change.

The text messages were developed to be sent to individu-
als with LBP who may or may not be seeking care for their
LBP but are willing to receive a text message−based self-
management intervention. The messages were written using
simple language and contained common abbreviations. The
number of characters of each message was limited to 160,
which is the maximum number of characters that can be
sent in a single text message. They were designed to be 1-
way messages, which do not require a reply from the
receivers, and to be sent by an automated software. The
software would randomly select the days and times that the
messages would be sent. After the initial bank of text mes-
sages was developed, writers met to confirm that different
text messages did not contain the same content, were in
simple and clear language, and within the limit of charac-
ters.

Phase 2: experts and consumers review
After the initial bank of messages was developed, the
research investigators identified key opinion leaders in the
field of LBP to be part of the expert review panel. The
expert review process aimed to improve the quality of the
content of the messages as well as their likelihood of clinical
effectiveness. Potential review panel members were sent an
invitation by email with a description of the project and the
participant information statement detailing the aim and
role of the review panel. After the signature of the online
consent form, the experts were asked to score each message
via an online survey using a 5-item psychometric scale
(strongly agree: 5 points; strongly disagree: 1 point) accord-
ing to (1) appropriateness of content according to available
evidence and (2) likelihood of clinical effectiveness. Each
message received a total score between 2-10 points by each
reviewer. The mean of the total scores for each message and
across all reviewers was calculated, providing a total aver-
age score of 2-10 points. Panelists were also able to provide
recommendations for improvement. It was established that
messages receiving a sum score <8 points by any reviewer
would be changed and improved according to the reviewer’s
comment to maximize their quality and likelihood of effec-
tiveness.

After the messages were improved based on experts’
reviews, 12 people living with LBP were identified by Muscu-
loskeletal Australia and invited to participate in the review
process. Consumer review panel members were sent an invi-
tation by email with a description of the project and the par-
ticipant information statement detailing the aim and role of
the review panel. After signing the consent form, the con-
sumers were asked to complete an online survey assessing
each message in terms of (1) perceived utility of the text
content, (2) understanding of the text content, and (3) lan-
guage acceptability. The same 5-item psychometric scale
was used for each of the 3 items above. The total score for
all 3 items and each message were summed, yielding a total
score of 3-15 points for each reviewer (consumer). The
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mean of the total scores for each message and across all
reviewers was calculated, providing a total average score of
3-15 points for each text message. The consumers were also
asked to provide recommendations for improvement. We
established that messages receiving a sum score <12 points
by any reviewer would be changed and improved according
to the comments received.
Results

Phase 1: concept and content development

In the first workshop, the following key domains were identi-
fied as important for people with LBP: exercise, education,
mood, use of care, sleep, and medication.

In the second workshop, content for the development of
text messages were sourced from the Low Back Pain Lancet
Series,1,3,20,21 international clinical practice guidelines (ie,
the National Institute for Health and Care Excellence guide-
lines for low back pain,22 the National Health and Medical
Research Council guideline for acute musculoskeletal pain,23

and the New South Wales Agency for Clinical Innovation
model of care for people with acute low back pain24), and
consumer group educational resources.17,25 Based on previ-
ous evidence,19 the group established that the acceptable
frequency was 4 text messages per week. Twelve weeks of
text message intervention was considered an appropriate
duration for people with LBP, leading to a total volume of 48
text messages to be delivered. The time slots of 9 AM, 12:30
PM, 4 PM, and 6 PM were identified as potentially appropriate
for this population.19 Considering the importance of advice
to remain active for people with LBP,3 it was agreed that
exercise was the domain that needed most emphasis and
reinforcement in the messages. Therefore, it was decided
that messages from the exercise domain would be sent twice
per week, and 1 message from education or mood domains
and sleep, use of care, or medication domains will be sent
once a week.

In this way, a total of 82 text messages were written to
ensure enough messages would be available for personaliza-
tion and after possible deletions following the expert and
consumer reviews. Forty messages were developed for the
exercise domain, 10 messages were developed for education
and mood domains, 8 messages for use of care domain, and
7 messages for sleep and medication domains. The messages
were developed to empower patients, thus sentences with a
negative tone using words such as “do not” or “should not”
were not included in the messages.

The team of writers reviewed all messages to remove
duplicates and to ensure they provided evidence-based
information, were of appropriate length, and contained only
lay terms. All messages were reviewed by researchers with
expertise in behavior change techniques to maximize poten-
tial effectiveness and ensure alignment with behavior
change (J.R., C.C.). Researchers have over 10 years of expe-
rience in developing content for over 11 text message pro-
grams for patients with chronic diseases including publishing
process,16 developing a methodology to customize the con-
tent for different cultural and ethnic populations,27 ongoing
evaluation of consumer engagement and feedback,18 as well
as identifying the characteristics of the text messages that
make them more effective.28 The messages underwent a fur-
ther writing process to ensure that the correct message was
captured in approximately 160 characters and included the
sign of “#Usyd” to enable patients to easily identify where
the messages are from.
Phase 2: experts and consumers review

The expert review panel consisted of 12 experts in the field
of LBP, including researchers, pharmacists, physiotherapists,
rheumatologists, clinical psychologists, and general practi-
tioners. Each expert reviewed 15 messages to ensure that
every message was reviewed by a minimum of 2 experts.

The mean score of the bank of messages was 8.3 out of 10
points. The mean scores of the appropriateness of the con-
tent and the likelihood of clinical effectiveness of the mes-
sages from each domain are shown in table 1. Experts also
shared written feedback related to some messages. Com-
ments were most frequently grammatical suggestions, such
as changing or adding words and restructuring sentences for
easier understanding. Experts also provided suggestions
about the content of the messages, including adapting tech-
nical language to improve lay understanding, changing the
emphasis of the content, and adding or modifying the exam-
ples provided. The reviewers also suggested personalizing
some of the messages, shared their own experiences related
to the content, and provided positive feedback about some
messages. Please refer to figures 1 and 2 to see examples of
the iterative process along with quotations of the feedback
received and changes made to 1 message of each domain.

Approximately 34% of the bank of drafts (29 messages)
received a sum score <8 points by 1 reviewer and were modi-
fied according to the written feedback provided. Regarding
changes in each domain, the medication domain received
the greatest proportion of suggested changes and 57% of
these draft messages were improved. This was followed by
the education, use of care, and exercise domains, with 50%,
37.5%, and 35% of the draft messages revised, respectively.
The domains with the least changes were sleep and mood,
with 14% and 10% of the messages improved, respectively.
However, only 24% of the bank of drafts had a mean sum
score of <8 out of 10 points.

The consumer review panel consisted of 12 people with
LBP invited to review the messages and provide feedback.
Sixty-seven percent of consumers were women (n=8). Each
consumer also evaluated 15 messages to ensure that every
message was reviewed by a minimum of 2 people.

The mean score of the bank of messages was 12.5 out of
15 points. The mean scores of the easiness to understand
the information, the usefulness of the information, and the
acceptability of the language of the messages from each
domain are shown in table 2. Consumers also shared written
feedback related to some messages. Comments were most
frequently related to the content of the messages and sug-
gested the provision of more specific, less technical informa-
tion and the use of more examples. Some also recommended
targeting a few messages to people with specific clinical
characteristics. Consumers also provided grammatical
advice to alter words and restructure sentences to facilitate
understanding, readability, and provide information in a



Table 1 Survey scores from experts for each text message domain

Domains Characteristics Assessed Score*

Exercise domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.18§0.92
3.98§0.92
8.19§1.35

Education domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.07§0.98
4.04§0.79
8.08§1.13

Mood domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.60§0.60
4.40§0.60
9.00§1.00

Use of care domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.10§1.02
3.75§1.21
7.96§1.74

Sleep domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.35§0.63
4.07§0.73
8.43§1.00

Medication domain Appropriateness of the content
Likelihood of clinical effectiveness
Mean sum score (2-10 points)

4.07§1.00
4.07§1.00
8.14§1.34

NOTE. Values are mean § SD.
* Appropriateness of the content and likelihood of clinical effectiveness scores range from 1-5 points.
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friendlier way. They also shared their personal experiences
that related to some aspects of the messages, including their
difficulties related to the advice provided or the positive
effect that the advice had on their pain.

Approximately 42% of the bank of drafts (36 messages)
received a score <12 points by 1 reviewer and were modified
according to the written feedback provided. Regarding
changes in each domain, the education domain had the great-
est proportion of changes with 70% of the draft messages
improved. It was followed by the sleep, medication, use of
care, and exercise domains, with 57%, 57%, 50%, and 40% of
the drafts revised, respectively. None of the mood domain
messages was changed. However, only 31% of the messages
Fig 1 Examples of the review process of text messages from exer
back provided by experts and consumers. C, consumer; E, expert.
had a mean sum score of <12 out of 15 points. Examples of
the final versions of the text messages can be found in table 3.
Discussion

This article describes an iterative process used for the devel-
opment of lifestyle-based self-management text messages
to support recovery from an episode of LBP. Eighty-two text
messages were developed and will be used in a future evalu-
ation of the effectiveness of self-management for people
with LBP. The messages contain useful and lay content in a
well-accepted language by patients. This approach was
cise, education, and mood domains with quotations of the feed-



Fig 2 Examples of the review process of text messages from use of care, sleep, and medication domains with quotations of the
feedback provided by experts and consumers. C consumer; E, expert; GP, general practitioner.
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based on current evidence29,30 and on previous text message
development processes aimed at preventing cardiovascular
events in people with coronary heart disease performed by
members of the study team.16,18 This iterative development
was proved to be feasible and aimed to maximize the possi-
ble clinical effectiveness and future implementation of the
messages.
Table 2 Survey scores from consumers for each text message dom

Domains Characteristic

Exercise domain Information ea
Information w
Language was
Mean sum scor

Education domain Information ea
Information w
Language was
Mean sum scor

Mood domain Information ea
Information w
Language was
Mean sum scor

Use of care domain Information ea
Information w
Language was
Mean sum scor

Sleep domain Information ea
Information w
Language was
Mean sum scor

Medication domain Information ea
Information w
Language was
Mean sum scor

NOTE. Values are mean § SD.
* Information easy to understand, information was useful, and languag
To our knowledge, this is the first study to describe the
development process of a text message intervention aimed
to educate and promote self-management in individuals
with LBP. The process included researchers, clinicians, con-
sumers, and consumers representatives in the process and
followed the recommended framework.29,30 The character-
istics of the overall text message program are valuable to
ain

s Assessed Score*

sy to understand
as useful
acceptable
e (3-15 points)

4.40§0.65
4.28§0.87
4.13§0.81
12.83§1.50

sy to understand
as useful
acceptable
e (3-15 points)

4.03§0.76
3.57§0.97
3.70§1.05
11.30§1.86

sy to understand
as useful
acceptable
e (3-15 points)

4.42§0.61
4.47§0.51
4.39§0.50
13.40§1.12

sy to understand
as useful
acceptable
e (3-15 points)

4.18§0.81
3.94§0.97
3.89§0.99
11.80§2.55

sy to understand
as useful
acceptable
e (3-15 points)

4.45§0.52
4.07§1.10
4.07§0.80
12.30§1.18

sy to understand
as useful
acceptable
e (3-15 points)

4.45§0.49
3.94§0.97
3.88§0.78
12.00§12.28

e was acceptable scores range from 1-5 points.



Table 3 Examples of final text messages developed

Domain Example

Exercise domain
Aim: education Your back is designed to move. It may feel challenging but too much bed rest can actually make

your back pain worse. #Usyd
Aim: behavior change <NAME>, are you making yourself sore by doing too much or too little? Planning breaks and

change your position between activities could help. #Usyd
Education domain
Aim: education <NAME>, the amount of pain you feel does not mean ‘more damage.’ Many things can increase

your pain like worry, stress, or lack of sleep. #Usyd
Aim: education <NAME>, did you know that 80% of people have back pain during their lives? It might not feel like

it now but it does reduce with time. #Usyd
Mood domain
Aim: motivation <NAME>, even when you have pain, try to keep doing the things you enjoy, like seeing family

and friends.
Aim: education/motivation When you exercise your body releases chemicals that boost your mood and make you feel good,

they also ‘turn down the volume’ on your pain system. #Usyd
Use of care domain
Aim: education <NAME>, haven’t had a scan or x-ray? It’s a good sign because studies have found most of what

they show is normal. #Usyd
Aim: education <NAME>, did you know that back pain rarely needs surgery? A nonsurgical treatment based on

exercise and activity is usually good enough to help you. #Usyd
Sleep domain
Aim: education/behavior change Having problems sleeping? Try progressive muscle relaxation to ease your muscle tension. Tense

your muscles 1 at a time, feel the tension, and then relax. #Usyd
Aim: advice/behavior change Can’t get to sleep? It may help to have a warm caffeine free drink, read a book, do some

stretches or breathing exercises and go to bed when you feel more comfortable. #Usyd
Medication domain
Aim: education Endorphins are feel good hormones and your body’s natural pain reliever. Your body releases

them when you exercise and when you laugh. #Usyd
Aim: behavior change/education Pain medication won’t speed up your recovery but can be used with exercise to keep you active

and doing the things you want to do. #Usyd
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lead to behavioral modifications, being frequent and unex-
pected messages key features to drive changes.18 Thus, the
characteristics of the overall text message program were
discussed in the initial workshops and were based on scien-
tific evidence.18,19 Moreover, the developed text messages
integrated the preferences and needs of patients with LBP
reported in a recent systematic review.31 The recent system-
atic review has shown that people with LBP want to receive
information about LBP, self-management strategies, treat-
ment options, as well as how to psychologically deal with
pain in simple language.31 Although patients wish to receive
general information about LBP management, they also want
to receive personalized advice from health care professio-
nals that is more relevant to their symptoms.31 TEXT4my-
BACK includes all of these aspects, providing information
about LBP, treatment options (such as exercise, medication,
surgery), self-management strategies, and advice for
improving sleep and mood. The number of text messages
developed allows future tailoring of the messages, which
may be performed based on participants’ characteristics,
including physical activity participation, duration of symp-
toms, and presence of sleep issues.

Previous clinical trials have demonstrated the positive
effects of text message interventions on exercise32 and med-
ication adherence33,34 for people with musculoskeletal con-
ditions. However, these studies did not describe the
methodology for message development.32-34 The lack of
information about the development of text message inter-
ventions is also common in studies assessing their effective-
ness in preventing cardiovascular diseases35 and promoting
health.14 Lack of clarity regarding the development of text
messages has been a target of criticism of the research
field.36 A comprehensive description of the processes and
methodology used to develop text message interventions is
encouraged because it will directly affect future research
and intervention implementation.36

The TEXT4myBACK intervention represents a potential
strategy to support self-management of LBP and, if proven
effective, could be applied in clinical practice. The descrip-
tion of the development process ensures that messages are
evidence-based and suitable for the target population. Con-
ducting an iterative development process and describing the
quality of the messages developed enhances the openness of
the process and potentially the effectiveness of the inter-
vention.36 This report allows readers to better understand
how the text message intervention was developed and will
provide better instruments to assess its mechanisms of
effect.30,37 Moreover, it provides meaningful information to
researchers and clinicians to develop their own work and
support the progress of text messages in the management of
LBP and other painful musculoskeletal conditions.30 Con-
ducting focus groups with consumers could represent an
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alternative option to gain more in-depth feedback from
patients on the utility and understanding of the message
content. Similarly, consumer perspectives on the acceptabil-
ity of the language, frequency, and timing of the messages
and the duration of the intervention could have been better
ascertained using a focus group approach, possibly leading
to a more patient-centered and well-accepted intervention.

Study limitations

Although the TEXT4myBACK intervention development fol-
lowed the recommended framework29,30 and included rele-
vant information for people with LBP,31 it has some limitations
worth mentioning. The text messages were designed to be
unidirectional only. Even though some may suggest the inclu-
sion of bidirectional, interactive messaging,29 recent system-
atic reviews have not identified any significant differences in
treatment effects when comparing unidirectional and bidirec-
tional interventions.13,14 Despite theory-driven text message
interventions not being proved more effective than nontheory
driven interventions,13,14 TEXT4myBACK text messages were
developed based on behavioral change methodology.26 The
messages included features known to influence engagement,
usefulness, and behavioral-change ability aiming to optimize
its ability to change behavior, such as repeated presentation
of a stimulus, practical advice, positive reinforcement, provi-
sion of achievable task-setting suggestions, and reliable and
relevant information.18 Even though the information of the
text messages was considered useful and easy to understand
and their language was well accepted by consumers, the mes-
sages were individually reviewed, and the acceptability of the
entire text message intervention was not assessed. Apart from
sex, no other participant demographic data have been col-
lected. Although we acknowledge this as a limitation of the
study, ascertaining the influence of consumers’ demographics
on the quality assessment of the text messages was beyond
the scope of this study. The effectiveness and acceptability of
the TEXT4myBACK intervention will be assessed in a future
randomized controlled trial.
Conclusions

Eighty-two evidence-based self-management text messages
were developed to support recovery from LBP. The develop-
ment of the TEXT4myBACK intervention was based on behav-
ior change techniques,26 incorporated information and
advice that people with LBP wish to receive,31 and followed
recommendations from previous research for text message
interventions development.29,30 A future randomized clini-
cal trial will be conducted to assess the effectiveness and
cost-effectiveness of the intervention in improving health-
related outcomes of people with LBP. This study provides sci-
entific support for the future development of text message
interventions within the pain field.
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