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Abstract

Background: Persistent pain and disability in whiplash-associated disorders (WAD) grades Il and lll are common. In
two randomized controlled trials (RCTs) of neck-specific exercises (NSE), we have seen promising results in chronic
WAD, with a sustained clinically important reduction in pain and disability. NSE can also be delivered through internet
support (NSEIT) and a few visits to a physiotherapist, saving time and cost for both patients and providers. NSE have
been shown to have positive effects in other neck pain disorders and we will evaluate the diffusion of the exercises

to other patients. The aims of the proposed study are to evaluate an implementation strategy for NSEIT and NSE in
primary health care and to evaluate the effectiveness of NSEIT and NSE in clinical practice.

Methods: The proposed study is a prospective cluster-randomized mixed-design study with hybrid 2 trial design.
Reg. physiotherapists working in twenty physiotherapy clinics will be included. The primary implementation outcome
is proportion of patients with neck pain receiving neck-specific exercise. Secondary outcomes are; physiotherapists
attitudes to implementation of evidence-based practice, their self-efficacy and confidence in performing NSEIT/NSE,
number of patients visits, and use of additional or other exercises or treatment. To further evaluate the implementa-
tion strategy, two qualitative studies will be performed with a sample of the physiotherapists. The primary outcome
in the patient effectiveness evaluation is self-reported neck disability according to the Neck Disability Index (NDI).
Secondary outcomes are pain intensity in the neck, arm, and head; dizziness; work- and health-related issues; and
patient’s improvement or deterioration over time. All measurements will be conducted at baseline and at 3 and

12 months. Physiotherapists” self-efficacy and confidence in diagnosing and treating patients with neck pain will also
be evaluated directly after their instruction in NSEIT/NSE.

Discussion: This trial will evaluate the implementation strategy in terms of adoption of and adherence to NSEIT and
NSE in clinical primary health care, and measure diffusion of the method to other patients. In parallel, the effectiveness
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of the method will be evaluated. The results may guide physiotherapists and health care providers to sustainable and

effective implementation of effective exercise programs.

Trial registration: The randomized trial is registered on ClinicalTrials.gov, NCT05198258, initial release date January

20, 2022.
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Background

There is usually a considerable time lag from results in
health research to implementation and use in clinical
practice. Time to implementation is commonly reported
to be up to 20years [1]. For patients suffering from dis-
orders, such as persistent whiplash-associated disor-
ders (WAD), for which treatments until recently have
been inconclusive, fast implementation of new effec-
tive methods is crucial. Years after whiplash trauma,
persistent pain and disability affect up to 50% of those
injured [2], and 30% will experience severe symptoms
[3]. No evidence is currently available regarding inva-
sive interventions [4]; exercise and patient education are
recommended [5], but only modest effects have been
demonstrated [6, 7]. Results from a randomized con-
trolled study (RCT) of neck-specific exercises (NSE)
showed promising results in chronic WAD, with a sus-
tained clinically important reduction in pain and dis-
ability [8]. NSE supervised by a physiotherapist twice
weekly for 3 months was superior to prescribed physical
activity [9, 10] and better than staying on a waiting list
for individuals with chronic WAD [11]. The NSE group
showed up to 50% pain reduction and improvement in
disability [10], with sustained improvement 2years after
the exercise intervention [8]. In a recent RCT, NSE was
compared with an internet-based neck-specific exercise
program (NSEIT) that consists of the same information
and exercises as the NSE [12] but includes only four visits
to the physiotherapist. Although participants had chronic
WAD, both groups significantly improved (unpublished
results, manuscript under review), and the internet-
based intervention was non-inferior to NSE. The results
thereby confirm the good results of the earlier RCT [8].
A broad implementation of this method in primary care
would give patients with WAD a flexible method with
which to improve function and health and decrease pain.
NSEIT is also less time consuming and less expensive for
the health care system.

Implementation strategies

Several theories, frameworks, and taxonomies to pro-
mote and facilitate the uptake of evidence in practice are
currently available [13, 14]. Nonetheless, theory-based
efforts to implement new methods into practice have
had meager results, often with no or small differences

compared with controls [15, 16]. This highlights the com-
plexity of changing health care providers’ and patients’
behavior and their attitudes towards the use of new
methods. A clearly defined strategy involving different
steps in the complex implementation process could over-
come implementation resistance and facilitate knowledge
translation [17, 18]. To succeed in implementing new
evidence-based methods, it is important to understand
the factors that hinder versus promote uptake of the new
method [19]. This includes the individuals’ environment:
for example, institutional factors (leaders) and pub-
lic policy [20]. The diffusion-of-innovation theory [21]
describes a behavioral change model for understanding
and promoting the uptake of “an idea, practice or object
that is perceived as new by an individual” and the process
“by which an innovation is communicated through cer-
tain channels over time among the members of a social
system”. Building on this theory, key determinants of dif-
fusion speed and extent have been identified by Glanz
et al. [22]. To succeed, the new method should be better
than the current one, fit the intended audience, be easy
to use, provide observable and easily measurable results,
be adoptable with minimal investment in time, and have
minimal risk and uncertainty [22]. When a compre-
hensive facilitation method was used to implement a
behavioral medicine approach in primary care, the physi-
otherapists’ efficacy in using the method increased, but
the initial change in clinical action was not maintained at
the 3-, 6-, or 12-month follow-up [16]. The conclusions
were that intrinsic motivation and continued support are
important factors in maintaining behavioral changes [16].
Lack of time and heavy workloads in primary care may
also make it difficult to implement complex methods.

In a prior study, NSE was implemented in primary care
[23]. A one-day instructional program containing inter-
active components, which was earlier shown to give bet-
ter results compared with only didactic education [24],
was provided. After the instruction, physiotherapists
(87%) reported that they used neck-specific exercises in
WAD with significantly higher confidence than before,
and these results were sustained at the one-year follow-
up [23]. Suggestions for further improving the implemen-
tation were to arrange a follow-up session for repetition,
or to divide the instruction between two occasions.
A limitation of the study was that data were collected
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only at the group level, so it was not possible to evaluate
change on an individual basis. The effectiveness of NSE
in clinical practice, including the physiotherapists’ fidelity
to the exercise program, was not evaluated and needs to
be investigated further.

In implementing interventions, there are several factors
that must be considered. One factor is how the charac-
teristics of the intervention are perceived by the potential
adopters, and if they see a relative advantage in compari-
son with current practice [22]. Individuals with persistent
WAD are difficult to rehabilitate, they are high consum-
ers of health care services [25], and effective treatment is
lacking, which may enhance physiotherapists’ willingness
to use the method [6, 7, 26, 27]. There is growing evi-
dence that NSE has a significant effect in chronic whip-
lash-associated disorders (WAD), including in patients
with severe symptoms (neurological signs) after the
injury [8, 28]. The internet-based version NSEIT could
further facilitate its applicability in the busy and com-
plex setting of primary health care. Moreover, the NSEIT
and NSE program is not considered a complex interven-
tion and may therefore be easy to implement in clinical
practice.

Education is an important component of implementa-
tion strategies, but a comprehensive strategy including
many meetings with a facilitator has been found to be
too time consuming [29]. In the present study the edu-
cational sessions will be limited in time to fit the busy
physiotherapists’ workloads and will include mixed inter-
active and didactic components to enhance their effec-
tiveness [24].

RE-AIM framework

The RE-AIM framework was developed to identify and
evaluate a broad aspect of important factors to trans-
late research results into clinical practice [30, 31]. The
five RE-AIM dimensions are Reach (R), Effectiveness
(E), Adoption (A), Implementation (I), and Maintenance
(M). The five dimensions relate both to the individual
(R, E, and M, in the present study to patients with neck
pain) and to staff and settings (A, I, and M). The RE-AIM
framework [30, 31] will be used to evaluate the imple-
mentation strategy in the present study.

Research needs

In randomized controlled trials, the intervention fol-
lows a strict protocol directed to a specific diagnosis
and excludes other treatments or exercise intervention
during the study period. This is important in evaluating
its effectiveness—that is, whether the method is deliv-
ered as intended and has the same effect as in the RCTs
[8, 12]. NSEIT and NSE have been evaluated in patients
with chronic WAD (8, 12], but in clinical practice
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physiotherapists may use the method in patients with
other neck pain disorders. To our knowledge this has
not been investigated before, either for chronic WAD
as a neck-specific exercise program or as an Inter-
net-based exercise program. There are gaps in our
knowledge regarding the best way to implement new
exercise methods in primary care and whether or
not the method will be used as intended and/or if the
implemented method, in this case neck-specific exer-
cises, will be used in patients with other neck pain
disorders. Therefore, the proposed study will evaluate
both the implementation strategy and the effectiveness
of the implemented method in clinical practice [32].

Aims and research question
The aims of the proposed study are to evaluate an
implementation strategy for NSEIT and NSE in pri-
mary health care and to evaluate the effectiveness of
the programs in clinical practice.

These research questions will be investigated accord-
ing to the RE-AIM framework:

1. Reach: To what extent do patients with WAD receive
NSEIT/NSE in primary care?

2. Effectiveness: Is the NSEIT/NSE program effective at
decreasing disability and pain in patients with WAD
or non-specific neck pain in primary care? Will the
results be the same as in the RCTs at 3 and 12 months
of follow-up?

3. Adoption: To what extent do the physiotherapists
apply the NSEIT/NSE for patients with WAD or
non-specific neck pain?

4. Implementation: To what extent is the intervention
delivered according to the NSE protocol (fidelity)?

5. Maintenance: To what extent will physiotherapists
continue to use NSEIT/NSE at 12 months of follow-
up?

Method

Design

We propose a prospective cluster-randomized mixed-
design study evaluating the implementation strategy
and effectiveness of the NSEIT/NSE. The study is based
on hybrid 2 trial design, as described by Curran et al.
[33], where both implementation and clinical effective-
ness are tested simultaneously. This study has been
approved by the Swedish Ethical Review Authority
(Dnr: 2021-03383, 2021-06016-02, 2022-00479-02) and
will be conducted in accordance with the Declaration
of Helsinki.
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Participants and settings

Twenty physiotherapy clinics in primary health care in
Sweden will be included. Twenty-five patients with neck
pain will be consecutively recruited from each clinic, for
a total of 500 patients. The flow diagram can be seen in
Fig. 1 and the planned schedule of enrollment, interven-
tions, and assessments in Fig. 2.
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Inclusion criteria, implementation evaluation
Physiotherapy clinics in primary health care with >3 reg-
istered physiotherapists working at the clinic.

Exclusion criteria, implementation evaluation
No exclusion criteria for registered physiotherapists in
the clinics that are recruited in the study.

Invitations to participate via letters (e-mail) to health care
operations managers in different regions. Eligibility
assessed in an online meeting (video conference) with
interested physiotherapy clinics.

[ Enrollment ]

Excluded (n= X)

+ Not meeting inclusion criteria (n= )
+ Declined to participate (n= )
+ Other reasons (n= )

Randomized (n=20)

!

l

—

Allocation

]

Physiotherapy clinics allocated to group A
(experimental group) (n=10)
+ Received allocated intervention (n= )

Physiotherapy clinics allocated to group B
(control group) (n=10)
+ Received allocated intervention (n= )

exercises (n=)

Patients with neck pain allocated to neck-specific

+ Received allocated intervention (n= )

v

[3-month follow-up ]

v

Lost to follow-up (give reasons) (n= )

v
Lost to follow-up (give reasons) (n= )

Lost to follow-up (give reasons) (n= )

[ 12-month follow-up ]

A\ 4

v

A4

Lost to follow-up (give reasons) (n= )

Lost to follow-up (give reasons) (n= )

Lost to follow-up (give reasons) (n= )

[ Analysis ]
v

Analysed (n=) Analysed (n=)

Analysed (n=)

Fig. 1 Consort flow diagram
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STUDY PERIOD

Enrolment | Allocation

Post-allocation Close-out

TIME POINT** 0 0

After

education 12 months

3 months | 12 months

ENROLMENT:
Physiotherapy clinics

Eligibility screen X

Informed consent X

Allocation X

INTERVENTIONS:

Experimental
implementation (group A)

Control implementation
(group B)

ASSESSMENTS:

Demographic variables X X

Self-reported outcomes

ENROLMENT PATIENTS

Eligibility screen by X
physiotherapist

Informed consent X

Allocation X

INTERVENTIONS:

Neck-specific exercise
program

ASSESSMENTS:

Demographic variables X X

Self-reported outcomes

Fig. 2 Planned schedule of enrollment, interventions, and assessments

Inclusion criteria, effectiveness evaluation

The physiotherapists will include patients >18years old
with neck pain. Patients will be required to have internet
access by phone, tablet, or computer, be able to read and
understand Swedish, and be interested in participating in
the study.

Exclusion criteria

Physiotherapists should exclude patients with “red flags™:
symptoms that suggest a serious illness or spinal abnor-
mality, including serious trauma to the neck and no
X-ray, preceding neck surgery, osteoporosis, myelopa-
thy, history of cancer, unexplained weight loss, current
fever, history of infections, constant and progressive
non-mechanical pain, insidious progression of pain,
signs of spinal cord compression (neurological examina-
tion to exclude spinal cord or cervical myelopathy such
as clumsy hands, altered gait, or disturbances in sexual,
bladder, or sphincter function).

Development of the implementation strategy based

on expected barriers

Barriers to implement evidence-based interventions in
physiotherapy have been identified and are, for example,

lack of time, lack of high-quality research, confusion, and
misperceptions of the new method [19]. Identified facili-
tating factors are, for example, approval by management
[34], outreach visits [29], and fast support and training
for the users if new technology will be introduced [35].
These barriers and facilitators [19, 20, 35] have been con-
sidered in the development of the implementation activi-
ties for successful uptake of the NSEIT and NSE among
physiotherapists. The barriers expected and the planned
activities to overcome these are described in Table 1.

Procedure

The 20 physiotherapy clinics will be randomized to 2
groups, stratified for the number of physiotherapists
working at the clinic (>4 physiotherapists or 3 physi-
otherapist). A computerized block randomization list,
conducted by a statistician and allocated by a project
team member, will be used. The randomization will be
performed by an independent researcher. The researcher
sends an e-mail to all physiotherapists at the clinic, con-
taining information about the randomization group.
Due to the nature of the study can the physiotherapist
not be blinded. Any change in the protocol will be com-
municated with the ethics committee and if approved
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Table 1 Barriers and activities to minimize the barriers impact in the implementation of NSEIT

Barriers To overcome barriers

Benefits

Physiotherapists in primary care have limited
time for education and learning new methods

Physiotherapists need time to practice the new
exercises and to master NSEIT
Patients or physiotherapists have problems with
the Internet-based program (NSEIT)

call for support
Physiotherapists forget to use NSEIT if there are
long intervals between patients

group).
Physiotherapists forget how to use neck exer-
cises and/or NSEIT

group).
Physiotherapists have questions about the exer-
cises and/or NSEIT

Before implementation starts, inform manager
and acquire permission to implement NSEIT
Inform physiotherapists and manager that some
extra time is needed at the beginning

The web-based platform INERA is supported by
the Regions in Sweden. The physiotherapist can

Repetition of the neck-specific program after
one and 3months in group A (experimental

Repetition of the neck-specific program after
one and 3months in group A (experimental

Fewer individual visits to physiotherapists will
save time
Will save time due to fewer individual visits

Fast support will facilitate the use of NSEIT

Will remind the physiotherapist to use NSEIT

Repetition of instruction on how the exercise will
be performed.

Support from the facilitators by chat and on-line  Enhanced confidence in using the method
meetings in group A (experimental group).

appropriate changes will be made in the ClinicalTrial.gov
Registry.

Recruitment of physiotherapy clinics and patients

In the first step, physiotherapy clinics will be recruited
through contact with health care providers and
research coordinators in county councils in Sweden. In
the second step, an oral on-line presentation describing
the study will be given to those health care providers
that express interest in the study. If the eligible physi-
otherapy clinic confirms participation via e-mail after
the presentation, physiotherapists will be included after
written informed consent. Registered physiothera-
pists working at the included physiotherapy clinics will
screen patients for eligibility by taking a detailed medi-
cal history and careful clinical examination, following
the regulations for registered physiotherapists in Swe-
den (Health and Medical Services Act 2017:30 [36] and
the patient security law (SFS 2010: 659. Patientséker-
hetslag. Stockholm: Socialdepartementet) [37]. Patients
with neck pain deemed to benefit from the NSE or the
NSEIT and who are willing to participate in the study
will be included. If the eligible patient confirms partici-
pation, written and informed consent will be completed
through Health Care Guide 1177 (a national hub for
health care information and services in Sweden) and
patients logging in using BankID. Before completing
the consent form, potential participants (physiothera-
pists and patients) will read the information, describ-
ing the purpose of the study, data collection process,
duration of commitment, intervention, and benefits
and harms of the treatment. The information also
explains that participants can withdraw from participa-
tion at any time of the study. Patients are insured by the
County Council Mutual Insurance Company, a mutual

insurance company that covers patient injury (compen-
sation to those who suffer harm) for all public health
care providers and private providers contracting with
the Swedish government.

Implementation study - education and practical training

of physiotherapists

Physiotherapists in both group A (the experimental
group) and group B (the control group) will receive
on-line theoretical education including 3 hours of prac-
tical training by the project leaders. The standardized
theoretical instruction includes three 45-minute on-
line lectures (Table 2). It will be followed by 3hours
of practical training, including clinical examination in
patients with neck disability and instructions on how to
perform the neck-specific exercises. The project leaders
developed the education program, based on the edu-
cation used in our earlier studies [11, 12, 23, 38], and
the physiotherapists will receive practical training from
physiotherapists well used to the exercise intervention
and internet-based program. The physiotherapists will
be informed that NSEIT was non-inferior to NSE in
the RCT and that the research findings targeted WAD
grades II and III. The physiotherapist will not be pro-
hibited from using NSEIT for other patients with neck
pain. To facilitate the implementation process, group
A will receive additional support: the physiotherapists
will be able to contact the project leader via chat. The
physiotherapists in group A will also have two on-line
workshops after one and 3 months (2 x 45 minutes); see
Table 2. Physiotherapists in group B will not receive
additional support or education after the first three
theoretical on-line lectures and the 3hours’ practical
education.
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Table 2 Implementation component
Implementation education Content

Lecture 1

- Introduction to the neuromuscular function of the neck

- Current evidence for exercise in neck pain and WAD

- Results of the previous two RCTs regarding NSEIT and NSE

- Information about the progression of the exercise program

Lecture 2

+ The whiplash injury mechanism and causes of general neck pain

- Relevant musculoskeletal anatomy and function

- Biopsychosocial factors in persisting pain

+ Neurophysiological and neurobiological processes underlying chronic pain

- Strategies for dealing with neck pain relapse

- Theoretical base for the medical history and clinical examination

- How to measure neck muscle endurance and clinical signs of neuromuscular neck dysfunction.

Lecture 3

« Information on how to use the internet-based program

- Practical training in the use of NSEIT in the test version

Practical training

- Face-to-face meeting with physiotherapists at the clinic

- Practical training in clinical examination of neuromuscular dysfunction and neck muscle endurance

- Practical training in neck-specific exercise

Workshop 1

- Discussion regarding difficulties experienced in using NSEIT/NSE and to share information with

other physiotherapists; for example, regarding the progression of the exercises and patients with

sustained pain.
Workshop 2

- Discussion regarding difficulties experienced in using NSEIT/NSE and to share information with

other physiotherapists; for example, regarding the progression of the exercises and patients with

sustained pain.

NSE and NSEIT - the implementation object

Neck-specific exercise with internet support

The internet-based exercise program, NSEIT, is available
on-line by phone, tablet, or computer via the Swedish
National Support and Treatment Services, INERA. Since
2016, all regions in Sweden have been connected to the
Support and Treatment services, a web-based e-health
solution to enhance digitalization in health care. The
platform is accessed through Health Care Guide 1177
and patients logging in using BankID. The physiothera-
pists logging in to the Support and Treatment services
will choose exercises and information from two different
programs, WAD ExerciselT (for patients with whiplash-
associated disorders) and Neck ExerciselT (for patients
with non-specific neck pain). The two programs contain
the same neck-specific exercises and the same infor-
mation about persistent pain, the benefits of exercise
directed to the deep neck muscles, strategies for dealing
with neck pain relapse, ergonomic advice related to the
neck, complementary exercises for shoulder muscles and
the low back, and strategies for continuing exercise after
the treatment period. WAD ExerciselT contains infor-
mation about whiplash injury and Neck ExerciseIT has
information about non-specific neck pain and stretching
exercises. The physiotherapists will choose and individu-
ally progressively assign the neck-specific exercises dur-
ing the treatment period. In the RCT study, each patient

had 4 meetings with the physiotherapist, at weeks 1, 2,
3, and 7, to ensure that the patient performed the exer-
cises as intended [12]. At week 1, the first visit to the
physiotherapist included an introduction to the exercise
intervention chosen from a clear and written framework
of exercises. The physiotherapist introduced exercises
aimed to facilitate activation of the deep neck muscles
and information about the importance of good body and
neck posture to minimize postural strain. At week 2, they
introduced isometric neck-specific exercises in supine
position and continued them in sitting position. Weeks 3
to 12 involved continued training with gradual progres-
sion, using a rubber band in sitting position. The patient
could also exercise at a gym, using a weighted pulley or
guild board. The physiotherapists will be informed about
the four meetings in the RCT study, but in this imple-
mentation study the physiotherapists will be free to book
appointments with the patients.

Neck-specific exercises with regular visits

to the physiotherapy clinic

Physiotherapists will also be able to use the NSE in their
clinic for patients who need or would like supervised
training; all the NSE exercises and information will be
available on paper. The patients will receive the same
information and exercise as in the NSEIT program, but it
will be delivered by a physiotherapist. Patients will not be
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withdrawn if they receive any other physiotherapy treat-
ment (for example acupuncture or manual treatment) in
combination with the NSEIT/NSE.

Measurements

Outcome measurements will be recorded at baseline
and after 3 and 12months. See Fig. 2 for the planned
schedule of enrollment, interventions, and assessments,
and Table 3 for the relationship between the RE-AIM
framework and data collection. All questionnaires will
be answered electronically through a website. Physi-
otherapists and patients will receive a disposable code
e-mailed by a project team member to log in to the Sys-
tem Artrologik (Survey&Reports). Patients will answer
the baseline and 3-month questionnaires through the
Support and Treatment services and the 12-month ques-
tionnaire through the System Artrologik. The electronic
questionnaire cannot be submitted if the core outcomes
are not answered. If a participant does not answer the
questionnaire after two reminders (1.5weeks after it is
due and after another 1.5weeks), a project team member
not involved in the randomization will contact the par-
ticipants and remind them.

Implementation

Background data on each physiotherapist will be col-
lected and include age, sex, years working as physiothera-
pist, and post-secondary education in physiotherapy.

Primary outcome

The primary outcome will be the proportion of patients
with neck pain receiving neck-specific exercise dur-
ing the intervention period. Data will be collected from
each included physiotherapy clinic, based on each physi-
otherapist’s registered ICD-10 code (S134, S134A, S134B,

Table 3 RE-AIM framework and data collection
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S134C, T918, M501, M502, M503, M530, M531, M542)
in the medical record.

Secondary outcome

The Evidence-Based Practice Attitude Scale (EBPAS) will
be used to assess the physiotherapists’ attitudes to imple-
mentation of evidence-based practice [39] and will be
collected only at baseline. The questionnaire includes 15
items, each answered on a 5-point scale from 0 (not at
all) to 4 (agree completely). The total score ranges from
0 to 60, and higher scores indicate more favorable atti-
tudes. The questionnaire can be divided into four differ-
ent scales: scale 1 (requirements), scale 2 (appeal), scale
3 (openness), and scale 4 (divergence). Self-efficacy and
confidence in diagnosing and treating patients with neck
pain will be measured by use of the Practitioner Confi-
dence Scale (PCS) [40]. The PCS will be collected before
and directly after the theoretical and practical education,
and at the 3- and 12-month follow-ups. A total of 4 items
are reported by the practitioner and a total score is col-
lected, where 4 represents greatest self-confidence and 20
represents lowest self-confidence.

The secondary outcome measures will also include
questions about each physiotherapist’s experience of the
neck-specific program: the number of times the physi-
otherapist had contact with the patient (visits, telephone,
and/or chat) and information about additional or other
exercises and/or treatment for neck pain will be collected
via the medical record and/or the web-based support and
treatment platform INERA, and/or through the Swedish
Classification of Health Interventions [41].

The effectiveness of NSEIT/NSE

Background data will be collected, including age, sex,
symptom duration, and whiplash injury or other reason
for neck pain.

Dimension Research question

Data Collection

Reach
primary care?

Effectiveness

care?

To what extent do patients with WAD receive NSEIT/NSE in

Is the NSEIT/NSE program effective at decreasing disability and
pain in patients with WAD or non-specific neck pain in primary

Primary outcome
Data from the medical record from each included physiotherapy
clinic and/or the web-based platform INERA

Primary and secondary outcomes. Patient self-reported outcomes.
The results will be compared with those of previous studies.

Will the results be the same as in the RCTs at 3 and 12 months of

follow-up?

Adoption
patients with WAD or non-specific neck pain?

Implementation To what extent is the intervention delivered according to the

NSE protocol (fidelity)?

Maintenance
NSE at the 12-month follow-up?

To what extent do the physiotherapists apply the NSEIT/NSE to

To what extent will physiotherapists be continuing to use NSEIT/

Secondary outcomes Physiotherapist-reported outcomes.
Qualitative methods

Qualitative methods

Secondary outcomes Physiotherapists reported outcomes
Qualitative Methods
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The primary outcome measure that will be collected is
neck-specific function as measured by the Neck Disabil-
ity Index (NDI) [42].

The secondary outcome measurements will be pain
intensity (current, average last week, worst pain last
week) in the neck, head, and arm, and dizziness (cur-
rent, average last week, worst dizziness last week) in
the past week, using a numeric rating scale (NRS, score
0 to 10: 0=no pain or dizziness, 10=worst imagina-
ble pain or dizziness) [43]; answers to questions about
health-related quality of life; work ability measured with
the Work Ability Score (WAS) reporting “current work
ability compared to highest work ability ever” (score 0O
to 10; 0=cannot work at all, 10=best work ability [44];
and patient’s improvement or deterioration over time,
measured with an 11-point global rating scale (GRS:
— 5=vastly worse, 0=unchanged, 5= completely recov-
ered) [45]. Any adverse events or negative effects will be
registered at the 3-month follow-up.

Qualitative study

To further evaluate the implementation strategy, two
qualitative studies will be conducted. Data will be col-
lected from semi-structured focus group discussions with
a purposeful sample of physiotherapists who have partic-
ipated in the study. Physiotherapists from both groups—
group A with increased implementation support, and
group B with no further support after the first three
on-line instructional sessions and one practical instruc-
tional session—will be included. Physiotherapists of both
sexes and varied ages and professional experiences will
be sought. Six focus group discussions with 3-5 physio-
therapists in each group will be held 1-2 months after the
implementation activity and approximately 1 year after.
The focus group discussions will be conducted digitally
as a video conference meeting with a secure digital sys-
tem (Visiba care). Data will be analyzed with qualitative
content analysis and an inductive approach for category
development, and alternatively with a deductive-induc-
tive approach [46].

The interview guides will include questions about, for
example, the physiotherapist’s experiences instructing
patients in neck-specific training, which patients they
have treated using the neck-specific exercises programs,
experiences dealing with patients with neck pain after the
implementation of neck-specific exercises, and experi-
ences with implementation support.

Statistical analyses

All analyses will be conducted in collaboration with a
statistician. Data will be analyzed according to intention
to treat and supplemented with per protocol analysis.
An analysis will be done of the missing data. Imputation
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methods may be used when deemed to have additional
value. Subgroup analyses of age, gender, neck pain inten-
sity, headache, and dizziness may possibly be performed.

a) Data regarding the implementation strategy will be
analyzed using a parametric t-test and a linear mixed
model or repeated-measures ANOVA or the non-
parametric Mann-Whitney U test and Kruskal-Wallis
test, depending on the data. Analyses will evaluate
differences between groups A and B and changes in
variables over time.

b) Data regarding the effectiveness of NSEIT and
NSE will be analyzed with a linear mixed model or
repeated-measures ANOVA or Kruskal-Wallis,
depending on the data. NDI, pain intensity, head-
ache, and dizziness will be evaluated as dependent
variables with time as an independent fixed fac-
tor (baseline, 3 months, and 12 months after start of
intervention). The results will be compared with the
results from the RCT studies [8, 12].

The effect of neck-specific exercises in the present
study for WAD grades II and III and for patients with
other neck-pain disorders will also be evaluated and
compared with the results in the RCT studies [8, 12].

Sample size

Sample size and power regarding group differences
were calculated by a statistician. The aim of the study is
to evaluate both implementation and effectiveness. The
sample size calculation to evaluate implementation was
based on the assumption that 15% more patients will
receive neck-specific exercises in the intervention group
(40% in the intervention group and 25% in the control
group). The required sample size under individual ran-
domization will be 150 patients in each arm. With 10
physiotherapy clinics (clusters) in each arm (a total of 20
clusters), intra-cluster correlation of 0.02 and a cluster
size of 21 patients, a total of 420 patients will be recruited
for 80% power and a significance level of 0.05. To ensure
that enough people are in each group after dropouts, a
total of 500 patients will be included, 25 patients from
each cluster.

Sample size calculation to evaluate effectiveness was
based on a clinically relevant improvement of 7% in the
NDI, an effect size of 0.2 (Cohen’s f) or 0.4 (Cohen’s d),
a correlation among repeated measures of 0.3, and the
need for a total of 56 participants for 80% power and a
significance level of 0.05. With an expected dropout rate
of 20%, a total of 70 participating patients will be needed.
The total number of patients may be more than 70
because patients will be recruited at each clinic.



Peterson et al. BMC Musculoskeletal Disorders (2022) 23:516

Repeated-measure ANOVA or a linear mixed
model will be used to examine changes in the patient-
reported outcomes over time (i.e., at baseline and 3 and
12 months). The results will be compared with the results
from the RCT studies [8, 12]. Patients who are included
in both the intervention and control implementation
groups and receive neck-specific exercises will be treated
as one group in terms of the effect of the intervention.
Analyses will be performed with parametric statistics if
assumptions of normality are met, and otherwise with
non-parametric statistics.

Data management

All data will be monitored by the project team, independ-
ent on the study sponsor. To ensure participant confi-
dentiality will a unique identifier be assigned to each
participant after enrolment. Data will be stored on a
secure website in the County Council of Sérmland. The
website is password protected and will only be accessible
by the project team. The results will be presented at the
group level, and no connection to the individual person
can be made. Outcome assessors and data analysts will be
blinded for intervention allocation by having a researcher
not involved in the analyses recode the groups using two
random numbers.

Dissemination policy

The results of the study will be disseminated through sci-
entific papers, seminars and popular science reports and
stakeholder. Authorship guidelines include actively con-
tributing to scientific papers and professional writers will
not be used.

Timeline

Planning of the study began in January 2021. The trial
started in April, 05, 2022 and we estimate that patients
will be enrolled in the study in 2022-2023, with follow-
up continuing until December 2024 (Fig. 3).
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Discussion

Neck-specific exercises have been evaluated in two RCTs,
showing reduced disability and neck pain in individuals
with persistent WAD [8, 9, 12]. Access to internet-based
treatment can shorten waiting time, enhance availability,
and reduce costs. NSEIT was noninferior to NSE, and
the exercise program can be delivered via internet with
fewer visits to health care. The next step will be to imple-
ment NSEIT among physiotherapists in primary care.
This pragmatic project is based on the RE-AIM frame-
work and diffusion-of-innovation theory. At the staff
and setting levels, our intent to evaluate the approach’s
reach (the proportions of patients receiving NSEIT/NSE),
and the adoption, implementation, and maintenance of
the method. At the patient level, we plan to evaluate the
effectiveness of NSEIT/NSE for patients with persistent
WAD, the diffusion of NSEIT/NSE to other patients with
neck pain, and the maintenance of results (long-term
effectiveness). The project is important because it will
increase our understanding of the factors that will pro-
mote implementation of NSEIT/NSE in primary care and
because it will evaluate the effectiveness of the method.
Results from this study will bridge the gap between
research and clinical practice and guide large-scale
implementation of NSEIT/NSE.

Limitations

The limitations of the present study are related to the
pragmatic approach. To study the implementation pro-
cess and the adoption, diffusion, and maintenance of
the NSEIT/NSE in clinical practice we could not follow
as strict a protocol as in an RCT, which means we have
less control over the study. The physiotherapists will
select patients whose condition they have deemed to be
improved by neck-specific exercises. Because all patients
will be evaluated as one group, with no comparison with
other treatments or exercise methods, threats to inter-
nal validity exist; that is, threats to confidence that the
results are trustworthy. However, we will compare the

Focus group study 1
physiotherapists
Aug 2022-Feb 2023

iy

Recruting patients
Apr 2022 - April 2023

Implementation
process
Mars-Dec 2022

Clinic Inclusion
Clinic randomization

Focus group study 2
physiotherapists
Aug 2023-Feb 2024
-

Clinical outcomes
3 and12 months
June 2022 - Dec 2024

Analyses, interpretation of
data, research reporting
Dec 2025 - Dec 2026

Years 2021 2022 2023

Fig. 3 Timetable for recruitment, implementation, and outcomes

2024 2025 2026
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results with the findings in our previous RCTs. Threats to
the study’s external validity arise from the fact that only
neck-pain patients and physiotherapy clinics that are
interested in participating in the study will be evaluated.
With these concerns in mind, the results can be gener-
alized to physiotherapy clinics in primary care, as many
different regions and physiotherapy clinics will partici-
pate in the study.
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