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Abstract
Background: Neck pain in adults is common and a leading cause of physical disability. Recently, a guideline was
developed for the management of non-specific neck pain (NSNP) with an aim to improve the quality of the
delivery of chiropractic care. One key guideline recommendation is to undertake multimodal care for patients
with NSNP. The aim of this pilot study is to determine the feasibility of implementing a multifaceted knowledge
translation intervention by promoting the use of multimodal care by chiropractors managing patients with NSNP.
Methods/design: The design is a cluster-randomized controlled pilot and feasibility trial. Chiropractors in private
practice in Canada will be approached to participate in the study. Thirty consenting chiropractors will be randomized
to receive either a theory-based educational intervention in the experimental group or simply a printed copy of the
guideline in the control group. Each chiropractor will recruit five neck pain patients (a total of 150 patients) into the
study. Development of the multifaceted intervention was informed by the results of a related qualitative study based
on the Theoretical Domains Framework and consists of a series of three webinars, two online case scenarios,
a self-management video on Brief Action Planning, and a printed copy of the practice guideline. Primary feasibility
outcomes for both chiropractors and patients include rates of (1) recruitment, (2) retention, and (3) adherence to the
intervention. A checklist of proxy measures embedded within patient encounter forms will be used to assess
chiropractors’ compliance with guideline recommendations (e.g. exercise and self-care prescriptions) at study
onset and at 3 months. Secondary outcomes include scores of behavioural constructs (level of knowledge
and self-efficacy) for recommended multimodal care. Clinical outcomes include pain intensity and neck pain-specific
disability. Analyses from this study will focus on generating point estimates and corresponding 95 % confidence
intervals for parameters of a priori interest (recruitment, retention, adherence, pain intensity, Neck Disability Index).
Discussion: Results of this study will inform the design of a larger cluster-randomized controlled trial aimed at
evaluating the effectiveness of the theory-based tailored intervention and increasing the use of multimodal care by
chiropractors managing patients with NSNP.
Trial registration: https://clinicaltrials.gov/, NCT02483091
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Background
Translating evidence into clinical practice is challenging.
As a result, patients often fail to receive optimal care
and may be exposed to unnecessary harm [1]. The
Medical Research Council (MRC) guidelines on complex
intervention evaluation recommends conducting feasibility and/or pilot studies with an aim to improve the effectiveness and efficiency of interventions and to address
the challenges in translating research into real-world settings [2, 3]. One example where these recommendations
apply is within clinical sites that deliver interventions for
individuals with musculoskeletal (MSK) conditions.
Neck pain results in an enormous social, psychological, economic burden to society and is a leading
cause of physical disability [4]. The estimated annual incidence of neck pain ranges between 10.4 and 21.3 %
with a higher incidence noted in office and computer
workers [5]. In chiropractic practice, neck pain accounts
for approximately 25 % of initial consultations [6]. Opinions vary widely on what causes neck pain and how best
to manage it [7]. The vast majority of patients with neck
pain have symptoms that are “non-specific” in nature that
cannot be attributed to a specific disease process or anatomical structure [8]. Perhaps as a result, relatively few
treatments have been shown to achieve meaningful and
sustained improvements in pain, physical function, and
disability, despite associated high costs of neck pain [9].
Current evidence suggests a multimodal approach including manual therapy, providing self-management
support to patients, and physical activity including exercise as an effective treatment strategy for acute and
chronic neck pain [10]. The promotion of physical activity, including exercise, is a first-line treatment considered important in the prevention and treatment of
musculoskeletal pain and its related co-morbidities [11].
For a minority of patients, clinician-delivered interventions and pharmacological treatments are appropriate,
and in fewer cases, multidisciplinary pain management
and/or surgery may be indicated [12]. In addition, multiand/or inter-disciplinary multimodal therapy, as well as
cross-sectorial integrated medical care appear to be
cost-effective strategies for managing chronic pain [13].
Notwithstanding these recommendations, the contemporary management of non-specific neck pain
(NSNP) is often suboptimal. For instance, a recent
survey of Canadian chiropractors suggests that only
41 % of 2500 respondents provided advice to patients
on self-management strategies. Another survey of
chronic neck and back pain patients indicated that
less than half of attending physicians, chiropractors,
and physical therapists prescribed exercises [14]. Uninformative diagnostic testing, narcotics, and modalities
tend to be over-utilized, while therapeutic exercise and activation tend to be under-utilized [13, 15]. For people with
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chronic NSNP, therapeutic exercise has a positive effect
on pain and disability in the short (<1 month) and intermediate (1–6 months) terms [16]. However, when home
exercises for neck or low back pain are prescribed, patient
compliance is often poor with published adherence rates
converging at about 50 % [17–19].
People with musculoskeletal pain will easily adopt an
inactive lifestyle, possibly as a consequence of their
physical impairment or because they believe that pain
justifies physical inactivity [20]. Unfortunately, physical
inactivity has major health effects worldwide. Physical
inactivity is associated with many adverse health effects,
including increased risks of coronary heart disease, type
2 diabetes, breast and colon cancers, and shorter life
expectancy in general [21]. Ultimately, not only is increased compliance with prescribed condition-specific
exercise likely to improve MSK-related complaints, but
increased general physical activity may significantly reduce patients’ risks of developing serious co-morbidity.
A recent systematic review concluded that multifaceted knowledge translation (KT) interventions were
no more effective than single-component KT interventions [22]. Nonetheless, there is growing evidence that
active, multicomponent strategies are more effective in
implementing change in professional behaviour [23–25].
Active, multicomponent strategies include the use of modalities such as interactive education [26] and printed educational materials (e.g. guidelines) [27]. In addition, a
recent Cochrane review concluded that a tailored implementation intervention is more likely to improve professional practice than no intervention or dissemination of
guidelines [28]. To date, very few studies have evaluated
the impact of KT interventions in the chiropractic setting
specifically [29].
Context and purpose of the study

Recently, a clinical practice guideline (CPG) on the management of NSNP was updated with the aim of improving the quality of delivery of chiropractic care [30]. One
of the key recommendations involves undertaking multimodal care for patients with acute and chronic NSNP.
To facilitate the uptake of these recommendations, the
Canadian Chiropractic Guideline Initiative (CCGI)
(www.chiroguidelines.org) has developed and disseminated a multifaceted KT intervention (involving a combination of a webinar series, online clinical vignettes,
and a learning module on self-care) [31]. Thus, the proposed overall aim of this study is to inform the design of
a cluster-randomized controlled trial on the feasibility of
implementing multimodal care in chiropractic practice.
Research question and objectives

The research question of interest for a larger main study
is the following: Among chiropractors in Canada, to
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what extent does the effectiveness of a multifaceted
theory-based complex educational KT intervention plus
provision of a copy of the CPG (for the intervention
group) enhance behavioural change and compliance with
a multimodal care programme when compared to the
distribution of CPGs alone (for the control group) for
the management of NSNP-related pain and disability
over 3 months?
The immediate primary objective of the current
pilot study is to provide evidence for the feasibility of
conducting a fully powered cluster RCT to evaluate a
complex KT intervention. Feasibility will be evaluated
in terms of rates of recruitment, retention, and adherence to the study protocol. We will ascertain how
closely participating chiropractors and patients adhere
to the study protocol and will solicit feedback from
them about the overall usefulness of the content and
format of the KT intervention. The potential effectiveness of the complex KT intervention will also be
estimated. Again, the results of this pilot trial will be
used to design a full-scale cluster-randomized trial.
Specific objectives

The specific objectives target two groups of participants:
chiropractors and patients. For each group, both feasibility and efficacy potential will be estimated.
1. For chiropractors, the feasibility objectives are to
estimate the proportion who
(a) Are eligible to participate and are willing to be
randomized;
(b) Comply to all study procedures, including
completing the KT intervention component and
implementing the CPG recommendations; and
(c) Complete the 3-month follow-up evaluation.
2. For patients, the feasibility objectives are to estimate
the proportion who
(a) Are eligible to participate and are willing to be
randomized;
(b) Adhere to all study procedures; and
(c) Complete the 3-month follow-up visit and all
questionnaires.
3. For chiropractors, the efficacy potential objectives
are to estimate
(a) The extent to which knowledge and self-efficacy
changes after engaging in the KT intervention
and CPG and
(b) The extent to which knowledge and self-efficacy
changes after engaging in CPG.
4. For patients, the efficacy potential objective is
(a) To estimate the effect of their chiropractor’s KT
intervention and CPG implementation changes in
pain, disability, and satisfaction with care at the
initial phase, as well as after 3 months of follow-up.
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5. Other secondary objectives are to identify and
provide solutions to
(a) Chiropractors’ concerns about the quality of the
webinars;
(b) Potential impediments to successful initiation of
the main study protocol after randomization; and
(c) Challenges that participating clinicians have with
managing the study (e.g. with implementing the
multimodal care and/or completing initial and
follow-up questionnaires).

Methods/design
Design

This is a pilot cluster-randomized, two-arm, parallelgroup controlled trial with a 1:1 allocation ratio. A
cluster-randomized design has been chosen to avoid
contamination between intervention and control arms
by individual patients who would potentially be served by
the same chiropractor in a non-cluster design. In addition,
cluster-randomized trials offer logistical convenience
when implementing certain interventions such as training,
feedback, and supervision programmes, which are easier
to administer to groups rather than individuals [32].
The study will test the feasibility and impact on
protocol adherence and patient outcomes of two
methods of delivering an educational intervention: (1) a
KT complex intervention (theory-based KT intervention that includes three webinars, two case scenarios
followed by a quiz, and Brief Action Planning) plus dissemination of practice guidelines for the intervention
group and (2) passive dissemination of a practice guideline alone for the control group.
Study setting and location

Our study setting and location are private practices of licensed chiropractors in Canada.
Subjects/population
Recruitment of chiropractors

A sampling frame of 8200 chiropractic practices within
10 provinces in Canada will be obtained from the
Canadian Chiropractic Association (CCA). From this, a
random sample of 200 chiropractors will be selected and
approached for participation in this study [33, 34]. A
sample of 200 chiropractors has been chosen as we expect that 20 % of eligible chiropractors will agree to participate (i.e. recruitment rate), and from these, 80 % will
complete the study at 3 months (retention rate). Chiropractors who agree to participate and meet the eligibility
criteria will be randomized. If we are unable to recruit
the required sample of 30 from the first wave of 200 chiropractors, an additional 200 chiropractors will be randomly sampled.
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Inclusion criteria
(a) Current registration with a provincial licensing
boards and in active private practice in Canada;
(b) Graduation at least 1 year ago;
(c) Provision of chiropractic treatment to a minimum
of two adults (age 18–65) with neck pain per week;
(d) Fluent in spoken English or French; and
(e) Access to the internet.
Exclusion criteria Chiropractors will be excluded if
they have already attended the webinar series or the
self-management learning module. To date, over 700
Canadian chiropractors have registered for both the
webinars and the self-management learning module,
of whom over 475 have either completed it or are in
progress of doing so. Prior registration provides the
mechanism for confirming study ineligibility.
Recruitment of patients

Participating chiropractors will each recruit up to five
consecutive new patients with neck pain. A recruitment/
advertisement notice will be posted in each participating
chiropractor’s waiting room. The expected recruitment
of 5 patients within 3 months is reasonable assuming an
average practice volume of 85 patient visits per week per
chiropractor, of whom 25 % are expected to have neck
pain [6].
Inclusion criteria
(a) Aged between 18 and 65 years, with a primary
complaint of acute (<3 months) or chronic
(>3 months) neck pain presenting as a new
condition for treatment at the participating clinic;
(b) A diagnosis of NSNP (of any duration);
(c) Able to understand and speak English to complete
all study questionnaires (which will be assessed by a
designated member of the chiropractor’s office
personnel at the time of screening).
Exclusion criteria
(a) Previous neck surgery;
(b)Presence of “red flags” (alerting the possibility of
serious conditions such as malignancy, infection,
fracture, inflammatory arthropathies including
rheumatoid arthritis or vascular disease of the neck);
(c) Pregnancy; and
(d) Chiropractic care received in the preceding
3 months for a complaint of neck pain.
Measures

The key feasibility outcomes of interest include (1) study
recruitment/participation, (2) adherence to the intervention, (3) study retention, and (4) KT intervention effectiveness potential. Table 1 provides the different criteria
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Table 1 Criteria to assess feasibility
Construct

Parameter
Eligibility proportion

Chiropractors
Recruitment

Trial acceptance rate: >20 % agree to participate
within 4 weeks
Target population = 40 (assuming an 80 %
retention rate)

Adherence
to protocol

>90 % of participants will complete all 3
webinars, associated quizzes, 2 clinical vignettes,
and a self-management learning module

Retention

80 % of participants will complete 3 months of
patient follow-up

Patients
Recruitment

Trial acceptance rate: 5 patients within 6 weeks
of recruitment notice
Target population = 150

Adherence
to protocol

95 % will attend regular treatment sessions
twice/week
>80 % will comply with prescribed home
exercise and physical activity

Retention

>80 % will complete patient encounter forms
(VAS, NDI, and PSQ-18) and follow-up at 3 months

for defining the outcomes derived from items (1) to (4)
above. Table 2 further summarizes the feasibility outcomes,
sources of measurement, and timing of administration.
Expected adherence to multimodal care by chiropractors will be measured at the end of the study
using a short self-administered questionnaire that will
include items about knowledge (e.g. “I am following
the recommendations regarding the use of clinical
practice guidelines and multimodal approach for neck
pain”) and self-efficacy (e.g. (i) “I am confident that I
will not encounter difficulties in delivering multimodal
care” and (ii) “If I encounter difficulties, I am confident
that I can still offer multimodal care”) [29, 35, 36]. End-ofstudy questionnaires will also include the Brief Action
Planning (BAP) skill survey and clinician experience in
using the BAP tool in practice (Additional file 1).
Expected adherence to multimodal care by patients
will also be assessed at baseline using a specific questionnaire item (e.g. “I intend to perform the neck exercises that were prescribed for my condition”).
Furthermore, compliance with guideline recommendations at the patient level will be measured using a
checklist documenting the extent of their confidence
in managing most of their health problems, the type
of help received from their treating chiropractor, and
the use of exercise and self-care prescriptions, as well
as their levels of compliance with recommended exercises (Additional file 1). Furthermore, patient-related
health outcomes will be collected at baseline and at
3 months through the use of questionnaires to
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Table 2 Outcome measures
Outcome

Source

Description of measures

Data collection time points

Feasibility
Recruitment

Chiropractors and patients Measured as a proportion of chiropractors and patients
potentially eligible for participating

Initial stage

Eligibility rate = number of eligible chiropractors and patients
divided by the number of invited chiropractors or patients
Participation rate = number of chiropractors and patients
agreeing to participate divided by number of eligible
chiropractors and patients
Adherence to protocol

Chiropractors

For those randomized to intervention arm, measured through Within 6 weeks
the rates of attendance of all 3 webinars, associated quizzes, of assignment
completion of 2 clinical vignettes, and the self-management
learning module

Patients

Rate of adherence to follow-up visits, prescribed home
exercise, and physical activity

Baseline

3 months

Adherence perception
Chiropractors and patients Completion of questionnaires
(knowledge and self-efficacy)

Baseline

3 months

Retention

Chiropractors and patients Retention rate = number of chiropractors or patients who
completed follow-up of all outcome measures at 3 months
divided by number of chiropractors or patients who were
randomized

Baseline

3 months

Chiropractors

Rate of completion of patient encounter forms and
questionnaires including levels of knowledge and
self-efficacy and the BAP

Baseline

3 months

Patients

Rate of completion of patient encounter forms and
Baseline
questionnaires including the BAP, visual analogue scale (VAS),
Neck Disability Index (NDI), and satisfaction with care

3 months

Differential retention and adherence rates across the randomized groups will also be measured

measure symptoms, impairment, activity interference
at home and at work, general quality of life, and satisfaction with care (PSQ-18). The minimal clinically
important difference (MCID) in the 10-cm VAS pain
score will be measured as the mean difference between current and baseline scores among patient participants who report feeling either “a little worse” or
“a little better” in terms of their global self-perceived
change. Otherwise, a 10 % change from baseline will
be considered minimal change, while a 30 % change
from baseline will be considered a substantial and
clinically important change [37].
The Neck Disability Index (NDI) is a 10-item selfadministered questionnaire, scored from 0 to 50 with a
higher score representing more disability. A score of 0
to 4 represents no disability, a score >35 represents
complete disability, and a score >25 represents severe
disability. An absolute change of 10 points or relative
change of 20 % on the NDI will be considered clinically
important [38].
Feasibility to conduct a larger study will also be determined by estimating the effect size (and subsequently,
the anticipated sample size) needed for a future main
trial. Challenges encountered by participating clinicians
while conducting the trial will be assessed by administering an end-of-study questionnaire and conducting

interviews. An open-ended question will be used to
elicit the chiropractors’ experiences (challenges or facilitators) encountered while trying to comply with the
guideline recommendations.
Interventions
Development of the KT intervention

The science of KT research draws from a variety of
behavioural and social science disciplines and employs
new approaches and methods [39]. The proposed KT
educational intervention was developed to facilitate
the uptake of a recently developed guideline for the
management of NSNP among chiropractors, the full
details of which is published elsewhere [31]. To design the KT intervention, an expert panel used a systematic, theory-informed approach that was guided by
the following key questions [40]:
1. Who needs to do what, differently?
Based on wording from the neck pain guideline
itself, the target-specified behaviour is the chiropractors’ adherence to recommended care, i.e. Undertaking
or recommending multimodal care for patients with
acute and chronic NSNP.
2. Using a theoretical framework, which barriers and
enablers need to be addressed?
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Twenty-five chiropractors were invited to take part
in telephone interviews guided by the Theoretical
Domains Framework (TDF) [41] to specify modifiable
barriers and facilitators to managing neck pain. The
first 13 respondents from six Canadian provinces
completed a 60-min interview. Transcripts were
coded deductively by two independent assessors
and reviewed by investigators. The results highlighted
a number of potential barriers and facilitators to
implementing a newly developed neck pain guideline targeting this professional group. Specifically,
adherence to prescribing multimodal care was felt
to be potentially influenced by nine key theoretical domains: (1) social influence; (2) environmental context
and ressources; (3) reinforcement; (4) skills; (5) behavioural regulation; (6) knowledge; (7) memory, attention,
and decision making processes; (8) social/professional
role and identity; and (9) beliefs about consequences.
3. Which intervention components could overcome
the modifiable barriers and enhance the enablers?
An expert panel mapped behaviour change techniques
to barriers and enablers within key theoretical
domains and identified relevant KT strategies and
modes of delivery to increase the use of multimodal
care among chiropractors [42].
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Delivery of the intervention

Chiropractors consenting to participate will be allocated
to receive either the KT strategies plus practice guidelines for the intervention group or practice guidelines
alone for the control group. Modes of delivery of the
webinars are outlined in Table 3. All webinars have been
recorded and will be made available to participants allocated to the intervention arm.
Acceptability of the intervention to participants

Acceptability will not be assessed directly. However, adherence to multimodal care and initial rates of willingness to participate will be used as proxy measures of
acceptability of the intervention to chiropractors and patients. It may be that the intervention and the trial processes will be acceptable to some participants (those
who participated and adhered to the protocols) but not
to others (those who chose not to take part, perhaps due
to being put off by the intervention or the associated
trial processes or by competing commitments). Postrandomization withdrawals in the control group may
suggest that control participants are dissatisfied with
their allocation. Reasons for not participating will be
documented using a pre-defined checklist.
Procedures

Components of the intervention

Table 3 describes the components of the intervention
package. Four key elements were designed to capture
key theoretical domains, behaviour change techniques,
and modes of delivery. The specific learning objectives of the intervention components are presented in
Additional file 2.

The CCA and provincial chiropractic associations will
be asked to promote the study via their newsletters and
by emails to chiropractors informing their members of
the study purpose and encouraging them to participate
in this study. An invitation letter with the McGill University letterhead, with a consent form, a demographic
questionnaire, and a prepaid stamped and self-addressed

Table 3 Intervention components and modes of delivery
Key elements and topics

Delivery

(1) Three 50–60-min webinars containing didactic information on the following
topics
a

Webinar 1. * Overview of what evidence-informed practice is and why
CPGs are useful

CMCC continuing education (online)

Webinar 2. * Key recommendation of the new guideline on the management
of non-specific neck pain

CMCC continuing education (online)

Webinar 3. * Introduction to self-management strategies and to the Brief
Action Planning (BAP) model in particular

CMCC continuing education (online)

(2) Two online case scenarios each with care options to help apply
recommendations as a proxy for daily practice with quizzes

Accessible on Fluid Survey after completion of the webinar 2
(neck pain guideline) at
http://fluidsurveys.com/s/ClinicalVignette1
http://fluidsurveys.com/s/ClinicalVignette2

(3) A self-management video underpinned by the BAP model to demonstrate
how clinicians can facilitate patient decisions about self-management strat
egies. The video portrays a clinician discussing active planning strategies
with a chronic neck pain patient who chooses to increase his/her level of
physical activity
a

Accessible online after completion of the webinar 3 (BAP) on the
LMS of the CMCC through a link from the CCGI website at
http://www.chiropractic.ca/guidelines-best-practice/Chiropractors/
resources/physical-activity-ergonomics-public-health/

Before watching webinar 1 on EIP, clinicians will be encouraged to complete three online modules (Evidence Informed Practice, Summary Research, and
Assessing Summary Research) at http://www.csh.umn.edu/evidenceinformedpracticemodules/index.htm
*All three webinars were recorded between October 29 and November 26, 2014, for future diffusion to participants in the intervention group
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envelope, will be sent to the sample of 200 chiropractors. Chiropractors expressing an interest in participating
will receive a follow-up letter written in a standardized
format, giving information about the study project. A
follow-up invitation and a reminder to participate will be
sent if initially an insufficient number of clinicians are enrolled. As an incentive to participate, chiropractors who
complete all aspects of the study will be entered into a
draw to win one of four $250 gift cards as a token of appreciation. In addition, most provincial chiropractic regulatory boards have pre-approved the KT intervention for
4 h of Continuing Education (CE). Certificates of completion are produced once the KT intervention is completed
by chiropractors and all quizzes have been successfully answered. Obtaining a credit for the course may contribute
to participant confidence regarding the experimental KT
intervention and may improve study adherence.
In order to determine the eligibility of the participating
chiropractors, a demographic questionnaire will be sent
with the invitation package to inquire about their age,
sex, years in practice, practice location (rural versus
urban), chiropractic school attended, type of practice
(solo versus multidisciplinary clinic), main chiropractic
techniques/approaches used (e.g. diversified, Gonstead,
BCP), and professional membership status.
Consent

A consent form will be completed by chiropractors
(Additional file 3). Participating chiropractors will explain the study to patients and obtain informed consent
from interested patients (Additional file 4). We do not
expect that study participation will cause any harm to
participants. If, at any time, participants decide they
would like to withdraw, they will be able do so without
any consequences to their routine management.
Randomization methods (generation of a random
sequence)

Chiropractors within recruited practices meeting the inclusion criteria will be randomly allocated to receive either the KT strategies plus practice guidelines for the
intervention group or practice guideline alone for the
control group. Randomization will be done in a 1:1 ratio
to the intervention and control groups using Stat Trek’s
Random Number Generator. A research assistant independent of the study will generate, implement, and protect the randomization sequence.
Concealment of the allocation sequence

The allocation procedure will be conducted by a researcher using http://stattrek.com/statistics/random-number-generator.aspx. We will provide the ID numbers
representing each recruited participant, and he/she will inform us whether the participant is allocated to the
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intervention or control group. Results will be communicated to the study coordinating unit. Thus, strict separation will be maintained between the code sequence
generator and the study coordination personnel.
Blinding

Investigators not involved in the delivery of the intervention and the study statistician will be blinded to
group allocation until the statistical analysis has been
completed. Participating chiropractors will be aware
of the KT interventions they are receiving/implementing; otherwise, they will not be explicitly informed of
their assigned groups. Participating chiropractors will
be instructed not to tell their patients about their KT
interventions so as to maintain patient blinding. Participating chiropractors will also be kept blind to all
study hypotheses.
Data collection and management

Retention Follow-up, in terms of both attended appointments and completion of questionnaires, will be
assessed at the end of the study.
Logistics of multicentre procedures Challenges in
recruiting patients across practices will highlight possible
difficulties with implementing a multicentre trial. To increase the likelihood of successful recruitment, participating chiropractors will be encouraged to appoint a
single staff member who will be responsible for local
trial operationalization and recruitment.
Statistical analysis

The main analysis will focus on descriptive statistics relating to feasibility to estimate likely recruitment and retention rates, adherence to the intervention, and provide
key parameters, e.g. effect size needed to decide on a
primary outcome and to estimate the sample size for a
full-scale study. Also, we will estimate the potential efficacy of the intervention on adherence to the recommended multimodal approach for NSNP and on patient
outcomes of pain and disability. Instead of calculating an
average response on each measure for each group and
comparing means between groups, this study will identify the proportion of people in each group making a
treatment response, which will then be compared between groups. Each person will be classified as having
made a response, a deterioration, or no change on each
measure based on a change equal to or greater than the
MCID published or recommended for that measure.
Table 4 provides the summary of this analysis.
For the efficacy potential analysis, we will estimate the
proportion of chiropractors who endorsed a higher
knowledge level post-intervention in the control group
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Table 4 Statistical analysis
Construct

Measure

Measurement scale

Feasibility of recruitment, retention, and data Recruitment and retention rates, missing data Descriptive statistics: mean and SD for continuous
completion (both chiropractors and patients)
variables and proportions for categorical variables
Chiropractor process outcomes
Adherence rate

Single indicators

Continuous data (number of DCs adhering to the
intervention per number of eligible participants)

Composite

Count of indicators reaching “success” threshold

Level of knowledge and self-efficacy

5-point Likert scale (from 1 = strongly agree to
5 = strongly disagree), ordinal

Pain

Visual analogue scale

Self-rated level of pain on 11 points, continuous

Disability

Neck Disability Index

Scale range and subscales: 10 items in total; each item
is scored from 0 to 5 (“0” = no disability and “5” = full
disability) for a total of 50

Satisfaction with care

Questionnaire

Self-rated satisfaction with care measured on the
short-form questionnaire rated on a 5-point Likert scale
from “very satisfied” to very “dissatisfied”

Potential efficacy

Post-intervention between groups

Normal approximation to the binomial

Behavioural
Patient health outcomes

and use this as the basis for calculating the probability
of achieving a response more extreme than this in the
intervention group using the normal approximation to
the binomial distribution (stattrek.com). For example, if
2 of 15 participants in the control group endorse a
higher knowledge level, this yields an expected “success”
proportion of 0.13. Based on this expected proportion or
probability, if 5 or more of the 16 chiropractors in the
intervention group endorsed a higher knowledge response, the probability of this occurring by chance
would be 0.047. This approach will be used for each of
the single indicator variables under study here (i.e.
knowledge and self-efficacy).
We will use generalized estimating equations (GEEs)
to adjust for anticipated correlation in measurements of
observations within practices (clusters). For pain and
disability, GEE will be used separately for each of these
outcomes and to examine for any effect of our complex
intervention over time (the follow-up period). This
method extends the standard regression analysis to account for any covariance between repeated measurements of pain and disability (as separate outcomes) over
time, in addition to accounting for anticipated correlation of observations within practices.
Missing data

Missing data will be assumed not to be at random, especially if there are differential losses to follow-up between
groups. However, no imputation of missing data is planned.
Dissemination of results

The results of the study will be published in a peerreviewed journal and presented at the CCA National
Convention. The study will be reported using the

Consolidated Standards of Reporting Trials (CONSORT)
diagram (Fig. 1). A summary of the study results will
also be saved at ClinicalTrials.gov to allow general access
to obtain findings.

Discussion
We propose to determine the feasibility of evaluating
a KT intervention in chiropractic clinical practice designed to improve the management of NSNP. The
primary purposes of a feasibility study are to ensure
that study implementation is practical and to reduce
threats to the validity of a larger fully powered study
[43]. This study is primarily a feasibility study with
feasibility objectives. As a “small-scale” version of a
planned main study, this study also constitutes a pilot
study aimed at testing whether the components of
the main study can all work together.
A full-scale randomized controlled trial in Canada
would aim to determine whether the use of multimodal care in patients with NSNP reduces the pain
and cost of treatment. A confirmatory trial should
provide key insights on the effects and advantages of
the use of multimodal care by chiropractors on patient health outcomes (e.g. pain, physical functioning,
disability, and satisfaction with care) and inform
health service-related research questions and interventions that could be translated into existing health care
systems. A better understanding of the effective components of multimodal care, and the effective implementation of CPGs in general, should help future
researchers and chiropractors to design and implement complex KT interventions and multimodal care
aimed at maximizing the uptake and utilization of
evidence in the management of patients with NSNP.
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Fig. 1 CONSORT participant flow diagram

Study limitations

Given the nature of the study, we will be unable to determine which individual components of the intervention will be effective or ineffective or to quantify the
number of modalities administered to individual patients. Recruitment is always a concern in clinical studies, and we anticipate difficulty with participation from
busy, community-based private chiropractors. Hence, we
are aware that it is important to establish the feasibility
of conducting the current study within private chiropractic practices in Canada before progressing to the
full-scale study. Meeting this objective is necessary for
the purposes of future funding applications for our
planned main study.
Relevance to practice

We are not aware of published studies on the successes
and failures of previous attempts to implement a multifaceted KT strategy aimed at improving the management
of NSNP by chiropractors. The conduct of this feasibility

study is expected to be compatible with existing infrastructure while permitting a certain degree of flexibility
and adaptation to the needs and routines of individual
community-based clinicians. In the current pilot portion
of the study, we will test chiropractors’ adherence to
(and therefore tolerance of ) a study protocol aiming to
both confirm the effectiveness and increase the use of
multimodal care (a combination of manual therapy, selfmanagement advice and support to patients, and promotion of physical activity including exercise) for patients
with NSNP in a future main study.
Our future main study will also provide insight into
the effect of multimodal care on physical functioning,
quality of life, and other outcomes important for patient and provider decision-making. It will serve as a
template for additional trials of knowledge implementation and complex evidence-based chiropractic intervention studies. While the proximate goal is to
improve chiropractors’ receptiveness to and utilization
of research evidence in private practice, the ultimate

Dhopte et al. Pilot and Feasibility Studies (2016) 2:33

goal is to optimize the outcomes of patients managed
by chiropractors, both for NSNP specifically and for
other musculoskeletal conditions in general in the
community.
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At the time of writing, 45 chiropractors have agreed to
participate in the study and have been randomized to
the intervention and control groups. Participants have
started recruiting neck pain patients. Results are expected in May 2016.

Additional files
Additional file 1: Brief Action Planning skill survey. (PDF 228 kb)
Additional file 2: Specific objectives of the intervention components.
(PDF 180 kb)
Additional file 3: Chiropractor information sheet and consent form.
(PDF 245 kb)
Additional file 4: Patient information sheet and consent form.
(PDF 312 kb)
Abbreviations
BAP, Brief Action Planning; CCA, Canadian Chiropractic Association; CPGs,
clinical practice guidelines; KT, knowledge translation; NDI, Neck Disability
Index; NSNP, non-specific neck pain; PSQ-18, Patient Satisfaction Questionnaire;
TDF, Theoretical Domains Framework; VAS, visual analogue scale
Acknowledgements
We would like to thank members of Canadian Chiropractic Guideline
Initiative (CCGI), the Canadian Chiropractic Association (CCA), and the Centre
de Recherche Interdisciplinaire en Réadaptation (CRIR), Montréal, QC, Canada,
for their contribution to the study. The authors express special thanks to the
members of the Edith Strauss Rehabilitation Research Project, McGill
University, for funding this project.
Funding
This project is supported by the Edith Strauss Rehabilitation Research
Projects and the Canadian Chiropractic Guideline Initiative in collaboration
with the School of Physical and Occupational Therapy, Faculty of Medicine,
McGill University, and Richard and Edith Strauss Canada Foundation: grant
ID: G241013 R.E Strauss X-C 218563.
Authors’ contributions
AB, PD, SA, SF, and JQ conceptualized the study and designed and drafted
the protocol. NM provided expert input on the objectives, methodology, and
analysis plan for the study. All authors read and approved the final
manuscript.
Authors’ information
AB has clinical training in nursing and chiropractic with over 15 years of
clinical experience. He is an Assistant Professor at the School of Physical
and Occupational Therapy (SPOT) at McGill University and Professor in
the Chiropractic Department at l’Université du Québec à Trois-Rivières.
He holds a Canadian Chiropractic Research Foundation (CCRF) chair in
Epidemiology and Rehabilitation (McGill University). PD is a physical therapist.
He completed a MSc in Rehabilitation Science at McGill University. SA has
clinical training in physical therapy and is an epidemiologist and associate
professor at the SPOT. NM has clinical training in physical therapy and is an
epidemiologist. She is a James McGill Professor in the Department of Medicine
and professor at SPOT. SF has clinical training in chiropractic and holds a CCRF
Professorship in Rehabilitation Therapy at Queens University with expertise in
knowledge translation. JQ is an academic clinician with over 25 years of clinical
chiropractic experience. He is also an epidemiologist and a clinical associate
professor in the School of Population and Public Health, Faculty of Medicine,

Ethics approval
This study has received approval from Institutional Review Board, Faculty of
Medicine, McGill University (study number A04-B09-15B) and the study was
registered on ClinicalTrials.gov (NCT02483091).
Author details
1
School of Physical and Occupational Therapy, Faculty of Medicine, McGill
University, Montréal, QC, Canada. 2Centre de Recherche Interdisciplinaire en
Réadaptation (CRIR), Montréal, QC, Canada. 3Clinical Epidemiology, McGill
University Health Center, Montréal, QC, Canada. 4School of Rehabilitation
Therapy, Faculty of Health Sciences, Queen’s University, Kingston, ON,
Canada. 5School of Population and Public Health, Faculty of Medicine,
University of British Columbia, Vancouver, BC, Canada. 6International
Collaboration on Repair Discoveries (ICORD), Vancouver Coastal Health
Research Institute, Vancouver, BC, Canada. 7Spine Program, Department of
Orthopaedics, Faculty of Medicine, University of British Columbia, Vancouver,
BC, Canada. 8The Cambie Chiropractic Centre, Vancouver, BC, Canada.
9
Département chiropratique, Université du Québec à Trois-Rivières,
Trois-Rivières, QC, Canada.
Received: 15 January 2016 Accepted: 10 June 2016

References
1. Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowledge translation
of research findings. Implement Sci. 2012;7:50.
2. Bugge C, Williams B, Hagen S, Logan J, Glazener C, Pringle S, et al. A
process for decision-making after pilot and feasibility trials (adept):
development following a feasibility study of a complex intervention for
pelvic organ prolapse. Trials. 2013;14:353.
3. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. Int J Nurs Stud. 2013;50(5):587–92.
4. Institute of Medicine (US) Committee on Advancing Pain Research, Care,
and Education. Relieving Pain in America: A Blueprint for Transforming
Prevention, Care, Education, and Research. Washington (DC): National
Academies Press (US); 2011.
5. Hoy D, Protani M, De R, Buchbinder R. The epidemiology of neck pain. Best
Pract Res Clin Rheumatol. 2010;24:783–92.
6. Coulter ID, Shekelle PG. Chiropractic in North America: a descriptive analysis.
J Manipulative Physiol Ther. 2005;28(2):83–9.
7. Haldeman S, Carroll L, Cassidy JD. The empowerment of people with neck
pain: introduction. Eur Spine J. 2008;17(1):8–13.
8. Hogg-Johnson S, van der Velde G, Carroll LJ, Holm LW, Cassidy JD,
Guzman J, et al. The burden and determinants of neck pain in the
general population: results of the bone and joint decade 2000-2010
task force on neck pain and its associated disorders. Spine.
2008;33(4 Suppl):S39–51.
9. Beissner K, Parker S, Henderson CR, Pal A, Papaleontiou M, Reid M.
Implementing a combined cognitive-behavioral + exercise therapy protocol
for use by older adults with chronic back pain: evidence for a possible race/
ethnicity effect. J Aging Phys Act. 2012;20(2):246–65.
10. Sutton D, Cote P, Wong J, Varatharajan S, Randhawa K, Yu H. Is multimodal
care effective for the management of patients with whiplash-associated
disorders or neck pain and associated disorders? A systematic review by the
Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration.
Spine J 2014. [Epub ahead of print]
11. Kay TM, Gross A, Goldsmith CH, Rutherford S, Voth S, Hoving JL, et al.
Exercises for mechanical neck disorders. Cochrane Database Syst Rev. 2012;
8:Cd004250.
12. Freburger J, Carey T, Holmes G, Wallace A, Castel L, Darter J. Exercise
prescription for chronic back or neck pain: Who prescribes it? Who gets it?
What is prescribed? Arthritis Care Res. 2009;61:192–200.

Dhopte et al. Pilot and Feasibility Studies (2016) 2:33

13. Dietl M, Korczak D. Over-, under- and misuse of pain treatment in Germany.
GMS Health Technol Assess. 2011;7:Doc03.
14. Kamaleri Y, Natvig B, Ihlebaek CM, Bruusgaard D. Localized or widespread
musculoskeletal pain: does it matter? Pain. 2008;138(1):41–6.
15. Goode AP, Freburger J, Carey T. Prevalence, practice patterns, and evidence
for chronic neck pain. Arthritis Care Res (Hoboken). 2010;62(11):1594–601.
16. Bertozzi L, Gardenghi I, Turoni F, Villafane JH, Capra F, Guccione AA, et al.
Effect of therapeutic exercise on pain and disability in the management of
chronic nonspecific neck pain: systematic review and meta-analysis of
randomized trials. Phys Ther. 2013;93(8):1026–36.
17. Beinart NA, Goodchild CE, Weinman JA, Ayis S, Godfrey EL. Individual and
intervention-related factors associated with adherence to home exercise in
chronic low back pain: a systematic review. Spine J. 2013;13(12):1940–50.
18. Medina-Mirapeix F, Escolar-Reina P, Gascon-Canovas JJ, Montilla-Herrador J,
Collins SM. Personal characteristics influencing patients’ adherence to home
exercise during chronic pain: a qualitative study. J Rehabil Med. 2009;41(5):
347–52.
19. Medina-Mirapeix F, Escolar-Reina P, Gascon-Canovas JJ, Montilla-Herrador
J, Jimeno-Serrano FJ, Collins SM. Predictive factors of adherence to
frequency and duration components in home exercise programs for neck
and low back pain: an observational study. BMC Musculoskelet Disord.
2009;10:155.
20. Macfarlane GJ, Beasley M, Jones EA, Prescott GJ, Docking R, Keeley P, et al.
The prevalence and management of low back pain across adulthood:
results from a population-based cross-sectional study (the MUSICIAN study).
Pain. 2012;153(1):27–32.
21. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an
analysis of burden of disease and life expectancy. Lancet. 2012;380(9838):
219–29.
22. Squires J, Sullivan K, Eccles M, Worswick J, Grimshaw J. Are multifaceted
interventions more effective than single-component interventions in
changing health-care professionals’ behaviours? An overview of systematic
reviews. Implement Sci. 2014;9(1):152.
23. Cosby JL. Improving patient care: the implementation of change in clinical
practice. Qual Saf Health Care. 2006;15(6):447.
24. Grol R, Grimshaw J. From best evidence to best practice: effective
implementation of change in patients’ care. Lancet. 2003;362(9391):1225–30.
25. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical guideline
implementation strategies—a synthesis of systematic review findings. J Eval
Clin Pract. 2008;14(5):888–97.
26. Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F et al.
Continuing education meetings and workshops: effects on professional
practice and health care outcomes. Cochrane Database Syst Rev 2009(2):
Cd003030
27. Giguere A, Legare F, Grimshaw J, Turcotte S, Fiander M, Grudniewicz A, et
al. Printed educational materials: effects on professional practice and
healthcare outcomes. Cochrane Database Syst Rev. 2012;10:Cd004398.
28. Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S et al.
Tailored interventions to overcome identified barriers to change: effects on
professional practice and health care outcomes. Cochrane Database Syst
Rev. 2010;3:Cd005470.
29. McKenzie J, O’Connor D, Page M, Mortimer D, French S, Walker B. Improving
the care for people with acute low-back pain by allied health professionals
(the ALIGN trial): a cluster randomised trial protocol. Implement Sci. 2010;5:86.
30. Anderson-Peacock E, Blouin JS, Bryans R, Danis N, Furlan A, Marcoux H, et al.
Chiropractic clinical practice guideline: evidence-based treatment of adult
neck pain not due to whiplash. J Can Chiropr Assoc. 2005;49(3):158–209.
31. Bussieres A, Al Zoubi F, Quon J, Ahmed S, Thomas A, Stuber K, et al. Fast
tracking the design of theory-based KT interventions through a consensus
process. Implement Sci. 2015;10(1):18.
32. Ayieko P, Ntoburi S, Wagai J, Opondo C, Opiyo N, Migiro S, et al. A
multifaceted intervention to implement guidelines and improve admission
paediatric care in Kenyan district hospitals: a cluster randomised trial. PLoS
Med. 2011;8(4):e1001018.
33. Billingham SA, Whitehead AL, Julious SA. An audit of sample sizes for pilot
and feasibility trials being undertaken in the United Kingdom registered in
the United Kingdom Clinical Research Network database. BMC Med Res
Methodol. 2013;13:104.
34. Hertzog MA. Considerations in determining sample size for pilot studies. Res
Nurs Health. 2008;31(2):180–91.

Page 11 of 11

35. Salbach NM, Jaglal SB, Korner-Bitensky N, Rappolt S, Davis D. Practitioner
and organizational barriers to evidence-based practice of physical therapists
for people with stroke. Phys Ther. 2007;87(10):1284–303.
36. Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Rev. 1977;84(2):191–215.
37. Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual
Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire (SFMPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain Scale
(SF-36 BPS), and Measure of Intermittent and Constant Osteoarthritis Pain
(ICOAP). Arthritis Care Res (Hoboken). 2011;63 Suppl 11:S240–52.
38. McCarthy MJ, Grevitt MP, Silcocks P, Hobbs G. The reliability of the Vernon
and Mior neck disability index, and its validity compared with the short
form-36 health survey questionnaire. Eur Spine J. 2007;16(12):2111–7.
39. Grol RP, Bosch MC, Hulscher ME, Eccles MP, Wensing M. Planning and
studying improvement in patient care: the use of theoretical perspectives.
Milbank Q. 2007;85(1):93–138.
40. French S, Green S, O’Connor D, McKenzie J, Francis J, Michie S. Developing
theory-informed behaviour change interventions to implement evidence
into practice: a systematic approach using the Theoretical Domains
Framework. Implement Sci. 2012;7:38.
41. Cane J, O’Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7:37.
42. Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Appl Psychol. 2008;57:660–80.
43. Tickle-Degnen L. Nuts and bolts of conducting feasibility studies. Am J
Occup Ther. 2013;67(2):171–6.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

