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Objective: The purpose of this study was to develop best-practice recommendations for chiropractic management of
adults with neck pain.
Methods: A steering committee of experts in chiropractic practice, education, and research drafted a set of
recommendations based on the most current relevant clinical practice guidelines. Additional supportive literature was
identified through targeted searches conducted by a health sciences librarian. A national panel of chiropractors
representing expertise in practice, research, and teaching rated the recommendations using a modified Delphi process.
The consensus process was conducted from August to November 2018. Fifty-six panelists rated the 50 statements and
concepts and reached consensus on all statements within 3 rounds.
Results: The statements and concepts covered aspects of the clinical encounter, ranging from informed consent
through diagnosis, assessment, treatment planning and implementation, and concurrent management and referral for
patients presenting with neck pain.
Conclusions: These best-practice recommendations for chiropractic management of adults with neck pain are based
on the best available scientific evidence. For uncomplicated neck pain, including neck pain with headache or radicular
symptoms, chiropractic manipulation and multimodal care are recommended. (J Manipulative Physiol Ther
2019;42:635-650)
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INTRODUCTION

Neck pain is one of the leading causes of disability.1 In a
2012 report of US health statistics by the Centers for
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Disease Control and Prevention, 14% of adults had
experienced neck pain in the 3 months before being
interviewed.2 Most people with neck pain are likely to
continue to have neck pain, with a clinically variable course
in pain intensity and disability.3,4 Neck pain is a common
complaint in ambulatory care and comprises approximately
18% to 23% of chief complaints in chiropractic practice.5-8

Because there is variation in diagnosis, assessment, and
treatment approaches to neck pain in chiropractic practice,
developing a consistent approach based on the best available
evidence is important to provide optimal patient care.9

Clinical practice guidelines (CPGs) help to improve care.

Advances in medical, biomedical and health services research have
reduced the level of uncertainty in clinical practice. Clinical
practice guidelines (CPG) complement this progress by establish-
ing standards of care backed by strong scientific evidence. CPG
are statements that include recommendations intended to optimize
patient care. These statements are informed by a systematic review
of evidence and an assessment of the benefits and costs of
alternative care options.10

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmpt.2019.08.001&domain=pdf
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Prior published CPGs relied on the highest level of
evidence for their treatment recommendations.3,11,12 How-
ever, because some procedures and practices commonly
used by doctors of chiropractic (DCs) have lower-level
evidence, those practices were either not addressed by the
CPG or had conflicts in the recommendations between the
CPGs. As a consequence, several procedures and mod-
alities commonly used in chiropractic practice were not
clearly addressed, which leaves gaps in evidence-based
recommendations. Although reliance on the highest level
of evidence is noteworthy, this evidence may not be
synonymous with the highest possible level of evidence.
As a result: (1) some treatment modalities used commonly
are given no recommendation or conflicting recommenda-
tions,3,11,12 (2) controversy remains about use or overuse of
diagnostic imaging in chiropractic practice,13 and (3)
treatment frequency and duration are not clear because
they are not fully addressed in the CPG.12,14

To address these gaps, a consensus process is needed to
provide clinicians and payers with the highest-level
evidence available regarding these issues to assist them in
making clinical and coverage decisions. Therefore, the
purpose of this project was to develop a set of recommen-
dations addressing the chiropractic management of adults
with neck pain based on the best available scientific
evidence, and expert opinion where the literature was either
lacking or contradictory, in a format that may be usable by
clinicians, payers, and policy makers.
METHODS

Project Overview
The project was designed to make recommendations on

the most beneficial approach to chiropractic management of
adult patients with neck pain. Management refers to the
entire clinical encounter, including history, examination,
assessment and diagnosis, informed consent, interventions
within the scope of American chiropractic practice, and
comanagement and referral. Methods included (1) exam-
ination of the current neck pain CPG related to manage-
ment; (2) identification of gaps in the CPG that represent a
barrier to standardization of care and to maximum utility to
practitioners; (3) a literature search to identify the highest
available evidence on the gap topics; (4) formulation of a
set of recommendations on a comprehensive approach to
management based on the best available evidence; and (5)
conduct of a consensus process with a panel composed of a
representative group of experienced practitioners, faculty
members, and researchers.
Ethics
The project was approved by Texas Chiropractic

College’s institutional review board before the conduct of
the consensus process (IRB No: 2018-US-Hawk.
Delphi-1-01-V1). Participants signed an informed consent
to participate and only were acknowledged by name in any
publication if they provided an additional written consent to
be acknowledged.
Steering Committee
The steering committee (SC) included 9 DCs and 1

health sciences librarian. All have held or currently hold
leadership positions in chiropractic professional organiza-
tions, education, or research. Two members of the SC work
in research and have practice experience. Five of the DCs
are full-time practitioners; 2 are full-time clinical faculty in
a chiropractic program. All are members of the Scientific
Council of the Clinical Compass (previously known as
Council on Chiropractic Guidelines and Practice Para-
meters). The SC was responsible for identifying, reviewing,
and evaluating initial draft documents that formed the seed
documents; developing the initial seed statements; revising
per panelist input; and preparing the final document.
Literature Searches
Literature searches using PubMed were conducted by a

health sciences librarian (S.W.) using Medical Subject
Headings for each topic, restricted to English language.
The literature search was conducted in 2 phases. Before
developing the seed statements, we identified the most recent
clinical practice guidelines for each aspect of the clinical
encounter for chiropractic management of neck pain. We
restricted the search to CPGs published later than 2015
because a large proportion of CPGs are updated approxi-
mately every 3 years.15 If no CPG was published on the
topic, we then searched for systematic reviews. These were
also used to identify gaps in recommendations. The SC
conducted targeted searches for additional guidelines or
systematic reviews on the specific topics of these gaps. If
higher-level evidence (CPG and systematic review) was not
available, randomized controlled trials and large observa-
tional studies were considered; lower-level studies such as
pilot studies were considered in the absence of higher levels.
Foundational Documents and Seed Statements
The foundational documents were 3 recent CPGs, which

represent the current most comprehensive analyses of
conservative management of patients with neck pain with
relevance to chiropractic practitioners: the Canadian
Chiropractic Guideline Initiative (2016),12 the American
Physical Therapy Association (2017),3 and the Royal Dutch
Society for Physical Therapy (2018).11

Based on these 3 CPGs, the SC drafted a set of seed
statements and concepts, covering the chief aspects of the
chiropractic clinical encounter, including informed consent,
diagnosis, treatment, concurrent care, and referral. The
original draft document was dissected into smaller
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statements and concepts, which were then organized and sent
to the Delphi panel for rating. References supporting the seed
statements were placed directly underneath each statement
section to facilitate the raters’ assessment of the evidence.
Modified Delphi Panel
The panelists were selected based on (1) experience with

treating patients with neck pain (a minimum of 5 years in
practice), (2) geographic diversity within the United States
(because other countries have differing practice parameters
and insurance issues, we confined our recommendations to
the United States), and (3) ability to respond in a timely
manner to a process conducted wholly electronically.
Because our recommendations apply specifically to chir-
opractic practice, we restricted the panel to DCs, although
some were cross-trained in other health care disciplines. We
invited experts who had participated in previous projects
and put out a general call for nominations through the
Clinical Compass board, which includes representatives of
the Congress of Chiropractic State Associations. The SC
reviewed nominations. All volunteers who met the above
selection criteria were invited to participate.

Delphi Rounds, Rating System Including Data Analysis
We conducted the consensus process electronically.

Panelists were anonymous during the rating process,
identified only by assigned numbers. They did not know
other panelists’ identities during the process to avoid possible
bias. We used the RAND-University of California, Los
Angeles methodology to conduct the consensus process.16

Raters in this method use an ordinal scale of 1 to 9 (highly
inappropriate to highly appropriate) to evaluate each seed
statement. In the RAND/University of California, Los
Angeles method, “appropriate” means that the patient’s
expected health benefits are greater than the expected negative
effects by a large enoughmargin that the recommended action
is worthwhile without considering costs.16

After a round, data were entered into a Statistical
Package for the Social Sciences file, and the project director
and coordinator provided the medians, percentages, and
comments for each statement (as a Word table) to the SC.
They reviewed all comments and, guided by the panelists’
comments, revised those statements that did not reach
consensus. The project coordinator then sent the revised
statements, along with a set of the deidentified comments,
to the panel for the next round. We divided the seed
statements into 3 sets to avoid overwhelming the panelists.
Each statement was immediately followed by citations
supporting it, along with either a link to the article abstract
or, if it was an open-access article, a link to the full text. We
considered consensus on appropriateness to be present if the
median rating for a statement was 7 to 9 and 80% or more of
panelists rated it at least 7. Once consensus was reached, all
statements were combined into a single document.
RESULTS

Delphi Panel
A total of 56 DCs were included on the panel.

Eighty-eight percent (49) were men and 12% (7) women,
consisting of practicing chiropractors, research faculty, or
educators. In addition to their DC, 20 (36%) had other
degrees: 13 had a master’s degree; 2 had master’s degrees
in acupuncture or oriental medicine; 1 a master’s in
education; 1 a master’s in public health; 1 a doctor of
philosophy; 1 a doctor of physical therapy; and 1 in
nursing. Sixty-six percent had additional certifications: 9
were certified in acupuncture; other certifications included
Certified Health Education Specialist, manipulation under
anesthesia, orthopedics, pain management, neurology,
sports injury, strength, and conditioning. Twenty-three
percent (13) were current chiropractic college faculty,
either full-time or part-time; 18% (10) were current
non-chiropractic college faculty, either full-time or
part-time.

Panelists had been in the profession a mean of 23.6 years
(range 6-48). They reported a mean number of patient visits
per week of 96 (range 30-200), and a mean percentage of
patients with neck complaints of 37% (range 20%-85%).
Participants represented 27 US states (Arkansas, Arizona,
California, Hawaii, Iowa, Illinois, Indiana, Kansas, Massa-
chusetts, Maryland, Maine, Michigan, Minnesota, Mis-
souri, Mississippi, North Carolina, New Jersey, New York,
Ohio, Oregon, Pennsylvania, Rhode Island, South Carolina,
South Dakota, Tennessee, Texas, and Washington) and 1
Canadian province (Quebec).
Modified Delphi Rounds
The initial consensus process was conducted from

August to November 2018. On each of the rounds, at least
54 of the 56 panelists participated (96%). For the 50 seed
statements, 44 reached at least 80% agreement on the first
round. Five of the 6 remaining statements reached
consensus on the second round, and 1 on the third.
When viewing the panelists’ final ratings (that is, when
consensus was reached) for all 50 statements, there were
no panelists who consistently disagreed with most of the
statements.

The resulting set of statements, all achieving �80%
consensus, were further revised as per external reviewer
comments and then returned to the Delphi panel to achieve
consensus on 11 revised and expanded statements. In this
additional Delphi round, 96% (54) of the original panelist
group responded. Over 90% agreement was reached on 10
statements and 85% on 1, so consensus was reached in 1
round. Panelists’ suggestions for rewording for clarity were
incorporated in the final statements because these changes
were not substantive. These final recommendations are
presented below.
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BEST-PRACTICE RECOMMENDATIONS FOR CHIROPRACTIC

MANAGEMENT OF NECK PAIN
Summary of Key Aspects of a Best-Practice Approach to Neck
Pain

The process of care includes the following benchmarks
in the continuum of patient or condition treatment12,14:
1. Begin care management with a thorough history.
2. Follow the history with a condition-specific examina-

tion. It is the duty of the provider to perform an
examination consistent with the complexity of the
case, based initially on history, which includes the
mechanism of injury.

3. Evaluate patients with complaints of neck pain for
potentially serious red flags.

4. Consider referral for diagnostic imaging or other
studies based on established clinical practice guide-
lines (see “Diagnostic Imaging” later).

5. Develop a care plan based on the history and
examination. The care plan includes appropriate
diagnostic tests. Sometimes referred to as a report of
findings, the history, examination findings, plan of
care, and prognosis should be reviewed with the
patient through a process of shared decision-making
and with their consent to proceed obtained.17

6. Document factors that may delay recovery.
7. Develop a working diagnosis and, when clinically

indicated, consider differential diagnoses.
8. Reassure the patient regarding the generally benign

nature of minor neck pain and encourage activity and
movement. With moderate to severe neck pain,
emphasize the importance of treatment plan compliance.

9. Determine whether to (a) manage the patient exclu-
sively, (b) co-manage, or (c) refer to another provider.

10. Begin treatment with a brief trial of care, 6 to 12 visits,
followed by evaluation for treatment effectiveness.
The initial trial is not the same as a limit or cap on care.

11. Evaluate the patient briefly during each encounter,
pre- and post-treatment. Conduct a more focused
condition-specific evaluation after each benchmark in
the treatment plan. Examples: Every 6 to 12 visits, or
in 30-60-90-day intervals.

12. Some patients’ responses to treatment may not follow a
predictable pattern, or theymaynot respond. In this case,
consider a modification to the treatment plan that may
include, but may not be limited to (a) change in
technique and/or modality, (b) referral to another
providerwithin the samediscipline for a second opinion,
(c) referral to another provider outside the discipline for a
second opinion and consideration of other treatment
approaches, or (d) referral for diagnostic tests (eg,X-ray,
magnetic resonance imaging [MRI], computed tomo-
graphy scan, neurodiagnostic or blood studies)
13. Refer patients with new or worsening symptoms or
evidence of psychological issues to providers with
expertise in those areas (eg, behavioral health).

14. Determine at each visit and/or evaluation if the
patient is improving, is worsening, or has plateaued,
and discharge if appropriate.

15. Encourage and provide home and self-care
approaches.

16. Document the history, clinical examination, treat-
ments performed, rationale for and response to care,
and any referrals.
Patient Recovery or Maximum Therapeutic Benefit
Clinical experience suggests that, excluding patients

who do not respond or worsen with care, a patient either
reaches a point of full recovery and can be discharged or
reaches a state of maximum therapeutic benefit (MTB),
with some degree of ongoing neck pain.

For patients who have reached MTB, the question then
becomes: What is the best course of care to help control the
ongoing pain? In general, patients unable to reach full
recovery fall into one of these categories:
1. No physician/provider intervention is necessary. The
patient has residual minor neck pain but can manage it
with self-care strategies: ice, nonsteroidal anti-inflam-
matory drugs, home-based exercise.

2. Physician/provider intervention is necessary in peri-
odic episodes of care. The patient experiences pain that
exceeds his or her ability to self-manage and must
return for care in an episodic fashion.

3. Physician/provider intervention is necessary on an
ongoing basis. The patient experiences pain that exceeds
his or her ability to self-manage, and in the absence of
care the condition deteriorates. These patients often
benefit from 1 to 2 visits per month to providers of
nonpharmacologic conservative care who use spinal
manipulation, to be reevaluated every 6 to 12 visits.18-23
History
A thorough history and examination based on eviden-

ce-informed procedures are critical to appropriate chiro-
practic management of patients with neck pain. Depending
on the complexity of the case, components of the history
may include (1) assessment of red flags and yellow-flag risk
factors; (2) onset of current neck pain/mechanism of injury;
(3) pain parameters; (4) provocative and relieving factors;
(5) past history of injury, previous treatment, and response;
(6) history of diagnostic tests with results; (7) surgical
history; (8) medications and nutraceuticals; and (9) social/
family history.



Red flags: History
• Known connective tissue disease
• Osteopenia
• Significant trauma or infection
• Unexplained/novel neck pain especially ages <20 or 

>55
• Cancer 
• Unexplained weight loss
• Severe nocturnal pain
• Confusion/altered consciousness
• Visual or speech disturbances
• Weakness or loss of sensation

Red flags: Examination6,28,31

• Abnormal upper extremity sensory, motor or deep 
tendon reflexes

• Fever > 100°F
• Nuchal rigidity
• Positive Rust, Lhermette, Hoffman or Babinski sign
• Pain pattern unrelated to movements or activities

Fig 1. Red flags on history and examination.6,28,38
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Informed Consent
Informed consent combines legal, ethical, and adminis-

trative duties, which underlie a patient’s right to determine
what is done to his or her body. It is not static but involves
active communication between the patient and clinician.
The clinician should explain the diagnosis, treatment
options (which may also include no treatment), and benefits
and risks of the proposed treatment in terms the patient
understands.14,24-26 The clinician may also wish to advise
the patient of any substantive risks that might be present
from the evaluation and physical examination procedures
that will be performed, and if the procedure or therapy is to
be provided by someone other than the clinician obtaining
consent, the patient can be so advised. The patient must
understand this information to make an informed decision.17

The clinician should ask the patient if he or she has any
questions and then answer them before proceeding.14 These
discussions and the patient’s agreement to proceed should be
documented in the patient’s medical record.

Most health care practices today include a written consent
form as part of their intake paperwork. Although such a form
is extremely important, it does not in and of itself constitute
informed consent. Informed consent is a process in which the
clinician provides relevant information specific to the
patient’s condition and potential concerns and unique risk
factors, if any. In addition, the patient may withdraw consent
at any time, and consent to treat one body part does not
necessarily confer that consent to other body parts.

Different legal jurisdictions may have different specific
legal requirements, and clinicians are urged to contact their
malpractice carrier, state association, or attorney for specific
advice regarding their area. Detailed information is
available through the Association of Chiropractic Colleges
policy on informed consent (http://www.chirocolleges.org/
resources/informed-consent-guideline/).
Red Flags
Red flags suggest the possibility of a more serious

underlying illness that may need immediate referral,
additional evaluation, or comanagement.6,27 The history
and clinical examination findings are the primary source
used to rule out serious potential pathology in patients
presenting with neck pain. See Figure 1 for a list of red flags.

Patients presenting with signs suggestive of potential
evolving stroke, such as a patient reporting “the worst
headache ever,” may require emergent referral to a hospital
for definitive evaluation and care.27-30

Most DCs, and some patients, are aware of the potential
for vertebral artery dissection (VAD) and potential stroke.
Cassidy et al31 concluded that the association between
chiropractic care and vertebral basilar arteryerelated stroke
found in previous studies was likely explained by
presenting symptoms attributable to evolving VAD and
found similar risks between primary care physicians and
chiropractors, which might be explained by the fact that
patients with evolving VAD typically have headaches and
neck pain. Several recent papers have associated VAD with
a variety of common activities,32-36 and others failed to find
any high-quality evidence to support a causal link between
chiropractic manipulation and cervical artery dissection.35

Doctors of chiropractic need to be aware of possible signs
and symptoms of potential VAD and stroke, and there are
simple, clinically relevant questions and examination
findings DCs should be looking for.36

Other red flags do not necessarily require referral or present
a contraindication to spinal manipulation or other chiropractic
procedures.37,38 These dependon the findingsof the additional
evaluation. Although some red flags represent contraindica-
tions to use of high-velocity low-amplitude manipulation,
other approaches using less biomechanical force may be used
to address the musculoskeletal disorders while the red-flag
issues are being addressed via further diagnostic testing,
referral, or interdisciplinary care coordination.

Yellow Flags
The term yellow flag refers to psychosocial factors that

might predict poorer outcomes of musculoskeletal pain.
Optimal treatment frequency and duration must be
determined on an individual basis, considering barriers to
recovery such as yellow flags, comorbidities, or other
factors. Yellow flags are considered to relate mainly to
psychological issues in the categories of beliefs, emotional
responses, and pain behavior.39 These may include factors
such as stress, anxiety, pain behavior, and job dissatisfac-
tion. Presence of yellow flags can affect the speed of
recovery and compliance with, and success of, treatment
protocols.40 Examples of yellow flags include39,40 (1)
belief that pain is harmful, (2) belief that activity should be

Image of Fig 1
http://www.chirocolleges.org/resources/informed-consent-guideline/
http://www.chirocolleges.org/resources/informed-consent-guideline/
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avoided, (3) negative attitude or depression, (4) work-
related stress, (5) lack of social support, and (6) current
compensation and claims issues related to neck pain.

Clinicians may want to use an outcome assessment tool
such as a Fear Avoidance Behavior Questionnaire to
evaluate patients for psychological factors that might delay
recovery. Fear-avoidance behavior is a risk factor for poorer
outcomes for patients with musculoskeletal pain.41,42

If psychological factors, including fear-avoidance beha-
vior, catastrophizing, or other behaviors, appear to be
present, evaluation by a psychologist may be appropriate,
and consideration of a trial of cognitive behavioral therapy
may be warranted.43,44

Onset and Mechanism of Injury
Record precipitating factors (particularly injury or non--

injury onset) and the date of onset or duration of pain.
Temporal factors associated with neck pain including onset
of pain may provide clues about the nature of the condition.6

Pain Parameters
Patients with neck pain may present with localized neck

pain only, headache alone or in combination with neck pain,
radicular symptoms, thoracic spine pain, weakness, over-
lapping radicular patterns, a dermatomal distribution, or
some combination of symptoms. Forming a working or
differential diagnosis may include the following30:

1. Severity: Often recorded using a numeric rating scale
of 0 to 10 or stratification (mild, moderate, or severe)

2. Frequency (timing and duration): Is it constant or
intermittent? Is there a relationship between the pain
and activities?

3. Location/distributiondoften recording using a pain
diagram

4. Radiation and pattern of referral
5. Character of the pain such as dull, achy, stiff, sharp,

numbing, tingling
6. Associated symptoms, such as headache, dizziness or

vertigo, arm or back pain
7. Relieving and aggravating factors
8. In the presence of radicular or other upper-extremity

symptoms, similar inquiries should be made:

� Is it constant or intermittent?
� Quality? (ie, pain, numbness, reduced or increased

sensation)
� Location?
� Relieving and aggravating factors?
� Does it follow a known dermatomal, peripheral nerve,

or trigger point pattern?7
Location, referral, and timing of pain often suggest the
sources of pain.
Other Important History Factors
For patients presenting with neck pain, a history and

physical exam appropriate to the nature, severity, and risks
associated with the presenting problem should be con-
ducted. Clinicians must exercise judgment regarding the
extent to which other factors should be evaluated, including
(1) review of systems; (2) previous similar conditions,
treatments, and response to care; (3) relevant past medical
history; (4) occupational history and relevance to presenting
complaints; (5) sleep position and quality; (6) lifestyle
issues, such as smoking, diet, exercise, use of drugs,
alcohol, or tobacco, repetitive texting or computer use, and
other factors; and (7) behavioral health issue/stress/
depression.
Patient-Based Outcome Measurement
Clinicians should assess baseline status and monitor

changes in pain, function, disability, and psychosocial
functioning. They may use validated self-report question-
naires.3 The Neck Disability Index questionnaire is the
most commonly used45; however, there are a number of
questionnaires that have been validated for assessment of
the cervical spine. See Table 1 for examples of reliable and
valid outcome assessment tools (OATS) relevant to neck
pain patient care.44,46-48

Patient-based outcome measures are useful when
administered at the initial examination and during reevalua-
tion at regular intervals during treatment to evaluate for
patient improvement and treatment effectiveness. The use
of reliable and valid OATS can serve to establish and
benchmark functional goals within a patient treatment plan
and to establish medical necessity for ongoing care. Thus,
the proper use of OATS can address the growing emphasis
of third-party payers on outcome-based systems for
reimbursement.49,50 Table 1 provides several commonly
used OATs, but is by no means exhaustive, and other
instruments may prove useful for specific patients.

Physical Examination
The provider should conduct a condition-specific

examination that may include assessments of function,
which can be used to establish a baseline, monitor changes
over time, and provide information, which can be used to
clarify diagnostic alternatives. Examples of commonly used
tests include30:
� Vital signs, including age, height, and weight
� Observation/inspection of posture, musculature, pain

behaviors, and distress51,52

� Active and passive cervical range of motion (valid tools
include cervical range of motion device, goniometer, or
inclinometer)3,6

� Palpatory findings: tissue tone, spasm, tenderness, and
trigger points6,30



Table 1. Patient-Based Outcome Measures Relevant to Neck Pain44-48

Instrument Abbreviation Measures

Neck Disability Index NDI Disability/physical function

Numeric Rating Scale for Pain NRS Physical pain

Patient-Specific Functional Scale PSFS Physical function

NeckPix Questionnaire (none) Fear of movement (kinesiophobia)
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� Upper- and lower-extremity motor strength
� Reflexes
� Sensation
� Orthopedic tests with good reliability and validity, such

as Spurling, Valsalva, neurodynamic testing, cervical
distraction, and the cervical flexion-rotation test3

� Pressure/pain threshold testing using an algometer3

Evaluation of orientation, general cognitive function,
cranial nerve testing, cerebellar tests, fund of knowledge,
and other general assessments of brain function may also be
warranted, particularly in the context of potential or
documented concussion, whiplash, or suspected or potential
vertebral artery insult.53-55

Evaluating the Site of Care. Several approaches to
determining the site of treatment for spinal manipulation are
widely used in the chiropractic profession. Procedures that
are recommended and not recommended, based on a 2013
systematic review, are summarized in Figure 2.56

Diagnostic Imaging: General Considerations
Similar to the history and examination procedures,

consideration of imaging must also be condition specific. It
should not be based on philosophy, office policy, or
financial considerations. Clinical examinations have low
sensitivity for some conditions such as stenosis, and
therefore imaging studies such as MRI may be indicated
if these conditions are suspected.3

The skill, training, and experience of the provider are
important components of clinical decision-making and
should be considered when evaluating the medical
necessity of any diagnostic test, including plain film
radiography. Not every patient presenting for care requires
x-ray, and it is important for the provider to consider
established medical guidelines such as the American
College of Physicians and the National Emergency
X-Radiography Utilization Study low-risk criteria.57,58

Acute Neck Pain: Indications for Diagnostic Imaging.
Imaging is indicated in the initial assessment of patients
with acute neck pain when myelopathy, suspicion of
significant ligamentous injury, or presence of other red
flags is noted.59 In those cases, computed tomography or
MRI without contrast are procedures of choice.57 Plain film
radiography is indicated by the National Emergency
X-Radiography Utilization Study criteria.60 Some of
these limitations may not be appropriate for patients over
age 65.31

Chronic Neck Pain: Indications for Diagnostic Imaging.
The American College of Radiology reports that it is
usually appropriate to perform anteroposterior and lateral
views of the cervical spine as a first study in patients (1)
with chronic neck pain with or without a history of trauma,
(2) with a history of malignancy, or (3) with a history of
neck surgery in the distant past.57,61 Diagnostic imaging for
the purpose of identifying spinal degeneration is not
recommended. Spinal degenerative changes are often
present in pain-free individuals.62

Follow-Up Radiography. There is no high-quality
evidence to suggest that serial radiography of the cervical
spine is a useful tool with high clinical yield.56,63
Diagnostic Codes
Figure 3 lists commonly used diagnostic codes in

chiropractic practice for cervical spine-related conditions.
General Care Pathway for Chiropractic Treatment of Neck Pain
Figure 4 shows the care pathway for the best-practice

approach to chiropractic management of neck pain.
General Treatment Recommendation Principles
1. Avoid basing treatment recommendations on philoso-

phy, habitual practice procedures, or financial
considerations.

2. Frequency and duration of treatment should be
consistent with severity of the presenting complaint,
history, and examination findings.

3. Treatment should include an initial trial of care, 6 to 12
visits, to determine the success or failure of treatment
and the possible need for additional diagnostic tests or
referral, including multidisciplinary, multimodal care.

4. In general, there should be diminishing reliance on
passive care and a shift toward active care and patient
self-reliance.

Although the current set of recommendations focuses on
the duration of symptoms (acute, subacute, and chronic), it



Procedures which are recommended include the following:
• Tenderness on palpa�on. 
• Pain with movement/orthopedic tes�ng: Examples 

include but are not limited to-Cervical compression and 
trac�on tests, McKenzie maneuvers1, Prone instability 
test

• Posture to determine antalgia, scoliosis, kyphosis and 
lordosis.

• Instrument assessment of s�ffness. 
• Mo�on palpa�on.
• Manual muscle tes�ng to localize nerve/nerve root 

levels.
• Manual or instrument ROM measurement to localize 

site within a spinal region. 
• Skin rolling and palpa�on assessment of �ssue texture. 
• Current Perceptual Threshold for frank neuropathy.
• Surface EMG to iden�fy abnormal neuromuscular 

control. 
1 These include lateral shi� and deformity in the sagi�al 
plane. Pain induced in flexion/return to upright 
posi�on. A painful arc in flexion and/or on return to 
upright posture and the prone instability test may 
suggest local instability.

Procedures which are not recommended, or found to be unclear, 
include the following:

• Posture to determine local site of care. 
• Sta�c palpa�on: evidence is unclear. 
• Manual assessment of s�ffness is unclear. 
• Manual muscle tes�ng to determine non-pathological 

func�onal change.
• Leg length inequality—evidence relates only to pelvis. 
• Paraspinal skin temperature to locate site of care. 
• Galvanic skin response. 
• Surface EMG to determine site of care. 
• X-rays to determine site of care. 
• Sta�c and mo�on studies are used to iden�fy 

hypermobile but not hypomobile segments. 

Recommended: Appropriate for general use in determining site 
of care, based on quality and quan�ty of available evidence. 
NOT Recommended: Not recommended for general use in 
determining site of care based on quality and quan�ty of studies, 
lack of generalizability, or existence of high-quality evidence 
against its validity and/or reliability. 

Fig 2. Determining the site of caredrecommended. These figures
represent a summary of evidence-based recommendations of
procedures for determining the site of care for manual
interventions to the neck region.56 EMG, electromyography;
ROM, range of motion.

M99.01  Segmental and somatic dysfunction of cervical region
S13.4xxA  Sprain of ligaments of cervical spine
S16.1xxA  Strain of muscles, fascia, and tendons at neck level
M54.2  Cervicalgia
M54.12  Cervical radiculopathy
M47.812  Spondylosis w/o myelopathy 
M47.12  Spondylosis w/ myelopathy
M43.6  Torticollis
M50.122  Cervical disc disorder WITH radiculopathy; C5-C6
M50.123  Cervical disc disorder WITH radiculopathy; C6-C7
M50.222  Cervical disc disorder WITHOUT radiculopathy; C5-C6
M50.223  Cervical disc disorder WITHOUT radiculopathy; C6-C7
M48.02  Spinal stenosis, cervical  
M79.12  Myalgia of auxiliary muscles, head and neck
M79.18  Myalgia, other site

Fig 3. Diagnostic codes commonly used in chiropractic practice.
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is important to consider other parameters, including
symptoms such as radicular complaints. Radiculopathy is
often treated conservatively, and an initial trial of
conservative care including spinal manipulation may be
appropriate, as long as there is no evidence of progressive
neurologic deficit.64,65

Current literature indicates that although most patients
with acute neck pain experience significant relief within 2
months, up to 50% continue to have pain or frequent
flare-ups for the first year.5,6 Clinically meaningful
reduction in pain and disability of 20% may take 6 months
to achieve, and clinical recovery varies in success.3

Acute and Subacute (0-3 Months) Neck PaindInitial Course of
Treatment

Multimodal treatment12 consisting of manual therapy
(joint manipulation/mobilization and/or other soft tissue
techniques), education, and exercise is recommended.
� Emphasize education, advice, reassurance, activity, and
encouragement. Consider watchful waiting and clinical
monitoring as evidence-based therapeutic options dur-
ing the acute phase.3

� Spinal manipulation or mobilization of cervical and
thoracic spine

� Supervised graded strengthening exercises (mobility,
strengthening, and stability exercises combined with a
home exercise program, typically 2�/week for 6 weeks)

� Supervised group exercises
� Supervised yoga (Iyengar, 9 sessions over 9 weeks)
� For patients with more severe pain, or with signs of

potential neurological involvement, consider early
comanagement with a neurologist, orthopedist, pain
management specialist, or physical medicine and
rehabilitation specialist.

� Patients with evidence of progressive neurologic
deficits (weakness, reflex changes, stroke symptoms,
myelopathy, balance issues, etc.) should be referred for
further evaluation.65-69

Throughout the care episode and at discharge, reassure the
patient regarding the natural history of neck pain-associated
disorders (NADs) or whiplash-associated disorders (WADs);
advise resuming normal activities as much as possible; and
provide appropriate self-care strategies, including strength-
ening exercises. Discourage catastrophizing and overdepen-
dence on physicians and other providers.

Image of Fig 2
Image of Fig 3


Fig 4. Care pathway/algorithm. IFC, interferential current; LLLT, low-level laser therapy; MMI, maximum medical improvement; NRS,
numeric rating scale; OAT, outcome assessment tool; TENS, transcutaneous electrical nerve stimulation; US, ultrasound.
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Additional Passive Modalities for Acute and Subacute Neck
Pain. In addition to multimodal treatment consisting of
joint manipulation/mobilization, soft tissue techniques,
education, and exercise, some patients may benefit from
additional modalities, depending on chronicity, grade of
neck pain, and comorbid conditions3,12,70,71: (1) low-level
laser therapy (LLLT), (2) transcutaneous electrical nerve
stimulation (TENS), (3) cervical traction, or (4) interfer-
ential current therapy.72,73 Continued use beyond an initial
brief trial should be predicated on demonstration of
significant improvement in functional status or clinically
meaningful relief of pain.
Optimal Dosages for Manual Therapies
Definitive evidence on optimal dosages for manual

therapies, including spinal manipulation, is currently lacking.
However, studies on treatment parameters for similar condi-
tions, such ascervicogenic headaches, suggest better outcomes
with more intensive care, typically 3� per week initially.22
Initial Treatment Frequency for NAD/WAD
An initial trial of care for acute and chronic uncompli-

cated NAD and WAD typically consists of multimodal
treatment 3� per week for up to 4 weeks. Some acute
conditions may require fewer treatments to achieve
resolution (see Table 2).

Optimal treatment dosage depends on the specific neck
condition (such asWAD, chronic NAD, radicular disorders,
and instability), severity and chronicity, and individual
patient characteristics (age, severity, comorbidities, activ-
ity, motivation).74 Given the heterogeneous nature of this
patient population, multiple contributing factors, and lack
of definitive research-based guidance, specific clinical
cookbook treatment regimens are impractical and
unrealistic.

Treatment Frequency and Duration. Treatment may be
initially provided more frequently and tapered as the patient
improves. Continuing treatment should be predicated on
demonstration of improvement in functional capacity and
not only temporary reduction in subjective complaints. A

Image of Fig 4


Table 2. Initial Treatment Frequency for NAD/WAD

Condition Frequency/Duration Comments

Acute/subacute episodicdmoderate
to severe

Initial trial of 6-12 visits over 2-4 wk Additional 6-visit trials appropriate with demonstration of
clinically meaningful improvements in pain/function.
Complicating factors may influence frequency/duration of care.

Chronic-episodicdmild 2-6 visits over 1-4 wk

Chronic-ongoingdmoderate to
severe and/or deterioration of
function in absence of care

1� to 2�/mo for up to 6-12 mo Reevaluate every 6-12 visits to determine need for further care.

NAD, neck pain-associated disorder; WAD, whiplash-associated disorder.

644 Journal of Manipulative and Physiological TherapeuticsWhalen et al
November/December 2019Chiropractic Management of Neck Pain
small population of patients with chronic pain with more
complex problems may require ongoing care after a plateau
in subjective and functional status has been reached.

Patients With Severe Pain. Patients with severe pain
(numeric rating scale >7 of 10) and findings consistent with
moderate to severe functional limitations may warrant daily
treatment for up to 1 week to manage pain and improve
function. These patients may also benefit from multimodal
and multidisciplinary pain management that includes
medications. Patients with more complex presentations,
significant comorbidities, or chronic NAD or WAD may
require longer periods to demonstrate subjective, objective,
or functional improvement.

Interim Assessment. Conduct an interim assessment of
improvement after approximately 6 to 12 visits. In some
cases, a certain percentage of patients seem to respond
favorably, based on subjective reporting of pain levels and
activities of daily living, within a shorter duration (6-8
visits). For these patients, reexamine/reassess at 8 visits
rather than 12.

Use of a Different Approach. If no clinically meaningful
improvement is noted after 8 to 12 visits, a different
multimodal approach (using different modalities or sche-
dule) is warranted. If no further clinical improvement is
noted after an additional 6 to 12 visits, assuming
appropriate diagnostic studies including imaging have
been obtained, the patient should be referred to a provider
of a different discipline or be deemed to have reached MTB.

Trials of Therapeutic Withdrawal and MTB. When
further improvement in clinical status, particularly func-
tional status, appears to be tapering or stabilizing, a trial of
therapeutic withdrawal may be warranted. Current literature
does not define a specific length of time for adequate
therapeutic withdrawal. This process remains patient
specific.

If the patient’s clinical status appears to have resolved or
remains stable, a final examination is indicated. In the
presence of ongoing pain or functional deficit, when all
reasonable, evidence-based clinical interventions and
diagnostic studies have been tried or considered and no
further significant functional improvement is anticipated
from additional care, the patient is deemed to have achieved
MTB or maximum medical improvement and should be
discharged from care. If care from a different health care
discipline might provide further benefit, the patient should
be appropriately comanaged or referred.

Recommended Initial Course of Treatment for Chronic (>3
Months) Neck Pain

General recommendations for chronic pain are essen-
tially the same as those for acute pain. Individualized
multimodal care is recommended, including3,12 (1) manual
therapy (manipulation, mobilization, muscle energy/other
soft tissue techniques, massage, traction); (2) acupuncture/
dry needling; (3) home exercise (cervical retraction, deep
neck flexor strengthening, cervical rotation range of
motion, stretching); (4) postural advice, including encour-
agement to maintain neck motion and daily activities; (5)
stress self-management (relaxation, balance/body aware-
ness exercises, self-management lectures); (6) intermittent
traction, particularly for neck pain with radiating pain; (7)
high-dose massage (60-minute sessions 3�/wk for 4 weeks;
lower dose not effective)12; and (8) strength training (3
sessions/wk for 20 minutes).

Additional Passive Modalities for Chronic Neck Pain. A
trial of care for passive modalities such as heat, TENS,
traction,LLLT,ultrasound, and electricmuscle stimulation, as
part of a multimodal approach to treatment, may bewarranted
to provide some short-term relief, particularly because they
are considered low-risk procedures.3,60,72,73,75,76

Safety of Passive Modalities. Passive modalities are
generally considered low risk and associated with minor,
transient, or self-limiting increases in pain or stiffness.3,12,76-79

Therefore, these modalities may benefit some patients in the
context of a multimodal treatment approach primarily geared
toward a transition to active care. Clinicians may wish to
include these modalities on a short-term basis, with docu-
mentation of patient-reported or functional improvement.

Whiplash-Associated Disorders (WADs)
Overall, recommendations for recent and persistent

WADs are similar to those for acute/subacute and chronic
NAD patients (manipulation/mobilization, multimodal
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care, and supervised exercise and multidisciplinary care,
respectively.) For both NAD and WAD chronic patients,
intermittent mechanical traction may be considered.3

Reassessment
Although the doctor should monitor the patient at each

encounter for clinical gains, it is also necessary to observe
for clinical decline, including untoward effects of treatment
and the emergence of clinical red flags such as progressive
loss of neurologic function, which would warrant referral
(diagnostic testing and/or an intra- or interdisciplinary
second opinion) for further evaluation and treatment.

Interval Reassessments
Reassessments should be conducted at regular intervals

to document clinical status. Typically, during the acute,
intensive treatment phase, these should be performed every
6 to 8 visits and may include (1) subjective complaints
including numerical pain scales, (2) a relevant condition
severity-based detailed or focused physical examination,
(3) appropriate outcome assessment tools, and (4) barriers
to recovery.

Goals of Interval Assessments
The goal of the interval assessments and reexaminations

is to determine whether the treatment being provided is
achieving clinically meaningful improvement, particularly
in functional improvement and reductions in perceived pain
level. For example, on an 11-point numerical pain scale
(0-10), a 2-point reduction in pain (eg, from 8 of 10 to 6 of
10) is considered clinically meaningful.80 Additionally, an
evaluation helps to determine whether the patient has
reached a therapeutically stable plateau or would likely
benefit from additional care or referral.

Providers should assess pain and functional status, using
established measures.

Referral and Comanagement
� Patients with moderate to severe initial or recurrent pain

may benefit from concurrent pharmacologic interven-
tions directed by a medical physician.

� Patients who fail to demonstrate significant improvement
may also benefit from consults or comanagement with
orthopedists, family physicians, physical medicine and
rehab professionals, pain specialists, psychologists, or
neurologists, depending on their symptoms and clinical
findings.

� Patients with clinical red flags including progressive
neurologic deficits require appropriate referral.

� Patients who may benefit from practices/modalities not
available in the treating chiropractor’s office may be
referred to the appropriate provider, such as a colleague,
or physical therapist, acupuncturist, or massage
therapist.
Continuing Course of Treatment
The natural history of NAD/WAD suggests many

patients may never fully recover, and exacerbations are
common. The goal of care for patients with remaining
functional deficits who have reached MTB is to help them
become as self-sufficient as possible.

Goals for ongoing chronic pain management are
different than those related to acute pain management.
Chronic pain management goals may include but are not
limited to the following:

1. Control pain.
2. Maximize the highest levels of function and ability to

engage in activities of daily living.
3. Keep the patient employed or functional in his or her

daily life.
4. Minimize the need for pain medications.
Periodic Return for Care
Some patients may require periodic care when they

experience exacerbations/flare-ups with recurrence of
previously improved functional deficits. Under such
circumstances, the clinician should document subjective
and objective findings and the capacity to perform daily
activities while providing care appropriate to returning
them to the MTB baseline. The frequency and duration of
such care will depend on the clinical presentation: Some
may require an acute care approach, while others may only
need a few visits. Periodic reevaluations are warranted after
short trials of care, typically 6 to 8 visits. The need for
additional care should be predicated on the ability to
demonstrate significant positive response and the likelihood
of further improvement.
Discharge
Some patients will demonstrate a progressive return to

the pre-injury baseline, and once that is achieved the patient
should be released. Others will demonstrate improvement
to a point and then begin to plateau in their response. In
such cases, ongoing care should be tapered until they reach
maximum medical improvement or MTB, indicating further
improvement is not anticipated. Patients who do not show
meaningful improvement or those who plateau with
significant pain and functional limitations should be offered
alternative evidence-based care, including a referral to
providers from other disciplines.
Therapeutic Withdrawal
Once the patient demonstrates likely MTB, a trial of

therapeutic withdrawal is appropriate to determine whether
therapeutic gains will be maintained, and a final discharge
examination documented. The patient should also be
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educated in appropriate self-management approaches
post-discharge. An important goal of care is to allow the
patient to become self-sufficient and independent in the
management of his or her chronic condition.
Scheduled Ongoing Care
For a small population of patients with chronic pain with

more complex problems who fail to maintain therapeutic
gains, who tend to deteriorate in the total absence of care,
and for whom home-directed management is not sufficient
to control pain and maintain function, scheduled ongoing
care may be beneficial. One to 2 visits per month may be
necessary to be reevaluated at a minimum of every 6 to 12
visits. Periodic trials of therapeutic withdrawal may be
required to demonstrate the need for ongoing chronic care.

For a video description of this best-practice recommen-
dation, please view the video.
DISCUSSION

Clinical practice guidelines are used by clinicians to
determine the best treatment approach to patient care. They
are also widely used by payers, regulators, and patients. All
parties want to ensure that the treatment plan under
consideration has the highest likelihood of success and is
a reasonable approach based on our current level of
scientific evidence. Although it would be ideal if we had
definitive evidence indicating exactly which treatment
would benefit each patient, this is not the current clinical
reality for any health care profession. Some treatments
work well for many patients and yet may not work at all for
others. In 2008, when asked which treatments for neck pain
helped, Binder reported, “The evidence about the effects of
individual interventions for neck pain is often contradictory
because of poor quality RCTs [randomized controlled
trials], the tendency for interventions to be given in
combination, and for RCTs to be conducted in diverse
groups. This lack of consistency in study design makes it
difficult to isolate which intervention may be of use in
which type of neck pain.”69(p2)

Investigators have made some progress in the 11 years
since his review, but there continue to be many gaps in our
knowledge. High-quality CPGs on neck pain still do not
provide definitive recommendations about certain treat-
ments, such as LLLT or TENS, or may make recommenda-
tions that conflict with other well-done CPGs.3,11,12

Clinicians are left with a quandary: if they rely exclusively
on the highest-level evidence, based on high-quality RCTs,
must they abandon other widely used treatments that may
be helpful but simply do not have the same level of
evidence? Other medical specialties have cautioned against
automatically making such judgments.81

Regardless, clinicians and payers want to know the best
approach to take for patients with neck pain. The literature
regarding conservative treatment of neck pain supports
multimodal care, including manipulation, mobilization, and
exercise. However, the literature is less helpful in providing
direction on how often and for how long to provide
manipulation/mobilization and exercise. Addressing that
issue requires reliance on less robust evidence and on expert
opinion. Similarly, other aspects of evaluation and treat-
ment rely on a mix of the conclusions supported by existing
CPGs and evidence-based expert opinion.

There are a number of high-quality CPGs regarding neck
pain3,11,12 that help direct care pathways and decisions, but
they are somewhat limited by the number of high-quality
studies upon which to make recommendations. In some
cases, these CPGs either failed to make a recommendation
owing to an absence of highest-level evidence (such as an
RCT/systematic review evidence) or they provided conflict-
ing recommendations. Examples include traction, LLLT,
informed consent, the process of care, phases of care, red
flags, and other issues affecting practice decisions.3,11,12

This study reviewed the most current CPGs and filled
gaps in those recommendations by reviewing the best
available evidence and providing it to a panel of experienced
DCs. The result is a broad-spectrum review of how DCs
should evaluate and treat patients presenting with neck pain.
This may include treatments with the highest level of
evidence (multimodal care including manipulation/mobiliza-
tion with exercise) and other acceptable treatment
approaches with less robust but still appropriate treatment
options, such as TENS, LLLT, or other approaches. To our
knowledge, this is the most comprehensive and current
review of these issues and should help clinicians, payers, and
regulators identify appropriate chiropractic care of people
who present with neck pain.
Limitations
We relied on the Canadian Chiropractic Guideline

Initiative and American Physical Therapy Association
(APTA) CPG3,12 and to a lesser degree on the Royal Dutch
Society for Physical Therapy CPG11 in developing our
best-practice recommendations. We were unable to simply
adopt them for a variety of reasons, however. As noted, the
Canadian guideline, with its strong reliance on making
recommendations based only on the highest levels of
evidence, leftmanywidely used treatment approacheswithout
any clear recommendation. Examples include LLLT, TENS,
and cervical traction, among others.12 The Dutch guideline
posed similar problems.11 Again, to bridge this gap we relied
on the best available evidence and theDelphi expert consensus
process to provide guidance to clinicians.

There are many areas of common practice between DCs
and physical therapists, and the APTA CPG was useful in
addressing a number of clinical practice questions on areas
of commonality. However, there were conflicts between the
recommendations of the Canadian chiropractic and APTA
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guidelines, particularly regarding some commonly used
modalities, such as LLLT and traction. Additionally,
physical therapists are generally not licensed to obtain
imaging studies such as radiographs or MRIs, and
accordingly these issues also warranted additional review
and consensus.

The chief limitation of this study is that for some aspects
of chiropractic management of neck pain, high-quality
evidence was scarce, and we therefore relied on expert
opinion. This limitation was most pronounced for the topic
of diagnostic imaging, where there is still a lack of literature
specifically addressing the use of imaging for the purposes
of manual care.82,83 We expect this gap to be increasingly
addressed in the future; in fact, an article addressing the
topic was published just after we completed the consensus
process for this project.83

Another limitation may be perceived as the composition
of our Delphi panel, which was exclusively DCs, although
some were cross-trained in other disciplines. However, the
composition was planned this way because we intended the
recommendations to be used by DCs. Chiropractic practice,
although it shares the use of various diagnostic and
treatment methods with other professions (such as medical
physicians, osteopathic physicians, and physical therapists),
has a unique history and education. We felt our recom-
mendations would be more useful and better accepted if
they were tailored specifically to typical chiropractic
practice. Furthermore, because medicolegal issues and
scopes of practice differ in various countries, we made
the conscious decision to focus the recommendations on
chiropractic practice in the United States.

A strength of this project is, in fact, the choice to target
US chiropractic practitioners. Since our purpose is to
facilitate evidence-based chiropractic practice, developing a
document geared for maximum user-friendliness and
relevance was of greatest importance. Another strength of
this project was that we used the highest available evidence,
thus enabling clinicians to use evidence-informed prag-
matic approaches to the care of patients with neck pain with
evidence of efficacy, reasonable costs, and low risk.
CONCLUSION

A set of best-practice recommendations for chiropractic
management of patients with neck pain based on the best
available evidence reached a high level of consensus by a
large group of experienced chiropractors. The recommen-
dations indicate that manipulation and mobilization as part
of a multimodal approach are front-line approaches to
patients with uncomplicated neck pain.
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Practical Applications
� These recommendations provide chiroprac-
tors with information upon which to base
clinical decisions.

� These recommendations may reduce friction
between payers and providers regarding
appropriate care and may assist chiropractors
in aligning their treatment patterns more
closely with evidence.

� Better adherence to best practices may lead to
improved patient outcomes.
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APPENDIX A. SUPPLEMENTARY DATA

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jmpt.2019.08.001.
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