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The mandate of the College of Chiropractors of British Columbia (the “CCBC”)1 is to serve and
protect the public interest by establishing, monitoring and enforcing standards of practice for
chiropractors in BC.
The CCBC consistently solicits and values objective comment on the safety, efficacy and risks
associated with chiropractic treatment.
______________________________________________________________________________
OVERALL SAFETY AND EFFICACY OF CHIROPRACTIC ADJUSTMENT
The object of chiropractic adjustment is to restore and maintain health by removing mechanical
dysfunction in the vertebral segments and other articulations of the body. Often this dysfunction
will be signaled by discomfort and pain in the joint and associated tissue; however, even in the
absence of pain, chiropractic adjustment may still be indicated, so long as the chiropractor has
diagnosed mechanical dysfunction in a vertebral segment or other joint.
The safety and effectiveness of chiropractic spinal adjustment has undergone considerable
scrutiny from individuals and organizations within the health care and scientific communities, as
well as from chiropractic doctors themselves. Few health-care interventions have been assessed
as extensively. All objective assessment is welcomed by the profession.
The result of this extensive study is a significant body of evidence surrounding the efficacy of
chiropractic care.2 Over the last 25 years, at least five formal government studies from around the
world have found spinal adjustment therapy to be safe, effective and cost-effective.3
Complementing the government inquiries are numerous scientific and clinical studies (including
randomized controlled trials) assessing the appropriateness, effectiveness and cost-effectiveness
of chiropractic spinal adjustment.4
______________________________________________________________________________
EVALUATING THE RISK
Neck adjustment (chiropractic spinal adjustment, or manipulation, of the cervical vertebrae from
C1 to C7) is a precise procedure, generally applied by hand. It has been shown to improve joint
mobility in the neck, restoring range of motion and reducing muscle hypertonicity, and thereby,
relieving pressure and tension.
In relation to the risk of stroke associated with neck adjustment, the CCBC believes it is valuable
to provide our members and the public with timely, accurate information that will enable them to
continue to weigh the relative risks and benefits of the treatment options which typically include
one or more of: (1) doing nothing to relieve a pain condition or joint dysfunction which may be or
may become chronic; (2) use of medication to relieve symptoms; (3) neck adjustment; and (4)
surgical intervention.
Unfortunately, much of the information now available to the public is based on faulty or biased
research.5 Many studies on the incidence of stroke are flawed or lack credibility. The problems
with these studies include:
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(1) the results are inconsistent with the exhaustive, systemic literature reviews6;
(2) chiropractic treatment is singled out as having an “unacceptable” or “inappropriate” risk
while precipitating events and predisposing factors unrelated to cervical adjustment (such
as sports and lifestyle activities, previous neck injury, disease and congenital anomaly)
are undervalued or ignored;
(3) neck adjustment is assumed to be a cause, or even the cause of stroke without any effort
to identify whether that assumption is valid or what the causal connection might be; the
research currently available is not capable of making a causal connection between neck
adjustment and stroke;
(4) the published natural causes of stroke are not recognized and accounted for; and
(5) no or insufficient attention is given to the nature of the adjustment involved in the
treatments at issue.
There are, however, more recent studies that provide a more careful and complete consideration
of the safety of neck adjustment. According to these studies, the risk of stroke is actually quite
small.
In the 2001 version of Current Concepts in Vertebrobasilar Complications following Spinal
Manipulation, Dr. Allan G. Terrett assumed a risk of stroke of one in 2,000,000 patient treatments
based on a comprehensive review of the existing literature concerning the incidence of stroke
following neck adjustment.7 Research recently published in the Canadian Medical Association
Journal reports the risk at one in 5,000,000 patient treatments.8 In 1996, the journal Spine,
published “Manipulation and Mobilization of the Cervical Spine: a systematic review of the
literature”9 in which the risk of stroke was stated to be between one and two per 1,000,000
treatments. These estimates are far below the risks commonly associated with many other
medical and pharmaceutical interventions.10
Strokes occur all too often in the general population. The Heart and Stroke Foundation website
reports as follows: “More than 50,000 strokes occur in Canada every year. That’s one stroke
every 10 minutes.”11 Nevertheless, the websites of the Heart and Stroke Foundation and its
counterparts in the U.K, and the U.S. – the Stroke Association (U.K.) and the American Stroke
Association – do not reference neck adjustment as a factor contributing to the risk of stroke.12
A COMPARISON OF RISK - DEVELOPING PERSPECTIVE
___________________________________________________________________________________________________

Almost all researchers and scientists studying this issue agree that whatever the risk of stroke in
association with neck adjustment, it is exceedingly rare. Recent studies (see “Evaluating the Risk”
above) indicate the risk can be conservatively estimated at one in every 1,000,000 procedures.
This is significantly lower than risks that have been reported for other commonly utilized health
care procedures:
Strokes from birth control pills = 1 in 24,000 persons13
Fatalities caused by NSAIDS (Aspirin, Naproxen, Ibuprofen, Motrin) = 1 in 1,200 persons14
Fatalities in association with cervical spinal surgery = 1 in 145 surgeries15
It is also significantly lower than the risk of death associated with many activities of daily living16,
for example:
Canoeing = 1 in 100,000 persons
Playing soccer – 1 in 25,000 persons
Automobile driving (United Kingdom) = 1 in 5,900
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QUESTIONS AND ANSWERS ABOUT NECK MOVEMENT AND STROKE
How might neck movement be associated with stroke?
Over the years, researchers and health professionals have drawn an association between the onset
of stroke symptoms and certain activities of daily living involving movement of the neck (see
“Activities of Daily Living and the Risk of Stroke” below). In this context, an “association”
means that the two events seem to occur at or near the same time, or in conjunction with one
another, but there is no certainty that one event caused the other, or in fact, that the two events are
in any way related. A dilemma for those seeking to determine the nature of the relationship
between neck movement and stroke is that the incidents which led to the association being drawn
– strokes occurring in conjunction with or following an activity of daily living involving neck
movement – are relatively rare, and therefore, difficult to study and understand.
Nevertheless, current theories suggest that, in exceptional cases and likely when the individual
has some unidentified predisposition, movement of the neck may start or contribute to a series of
events leading to stroke.
According to this thinking, neck movement might disrupt the lining of one of the two vertebral
arteries which, as indicated by their name, run up through the vertebrae of the neck and bring
blood to the back of the brain. As the disruption to the lining of a vertebral artery heals, a
thrombus, or blood clot, can form. In some cases, blood can also collect in a pocket between the
layers of the artery wall which expands and, either by itself or together with a thrombus, limits or
blocks the flow of blood to the brain. When some or all of these events occur, a person may
experience symptoms of stroke. Usually, though, these symptoms do not persist, and no
permanent injury results.
A bigger concern is when small pieces of a thrombus break off and travel to the narrower arteries
in the back of the brain, where they become lodged and cut off blood supply. This process can
cause areas of brain damage known as infarcts and lead to the neurological symptoms and more
lasting injury associated with “stroke”. One theory is that in some cases, instead of causing
damage to the vertebral artery, neck movement may simply dislodge or break off pieces of a
thrombus that was already present, either as a result of a prior injury or because of disease.
Who is susceptible to stroke in association with neck movement?
The science in this area is also evolving. The traditional risk factors of stroke (such as: poorlycontrolled high blood pressure, obesity, smoking, family history of cardiovascular disease) are
not necessarily risk factors for stroke in association with neck movement. They do not appear to
be helpful indicators of who is at risk for the series of events described above. Emerging science
points to connective tissue diseases (including: Ehlers – Danlos syndrome, Marfans syndrome,
fibromuscular dysplasia, osteogenesis imperfecta and multiple exostosis syndrome) as a
significant factor in the potential for arterial damage leading to stroke.17
What type of neck movement may lead to stroke in susceptible individuals?
Many seemingly benign, everyday activities that involve movement of the neck have been
associated with strokes in susceptible individuals, including: turning of the head while reversing a
vehicle; cradling a telephone handset between one’s ear and shoulder; overhead work; undergoing
dental procedures; swinging a golf club; hanging up laundry; and, having one’s hair washed at a
beauty salon.
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ACTIVITIES OF DAILY LIVING AND THE RISK OF STROKE
_______________________________________________________________________________
Some of the activities of daily living associated with the onset of stroke symptoms include18:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

neck extension for a bleeding nose
postural head changes
hanging out washing
turning head while backing up a car
sleeping positions
coughing
stooping to pick up a bucket
sightseeing, stargazing or watching aircraft
tai chi
emergency resuscitation
cradling a telephone handset between ear and shoulder
falls (minor)
trampoline
fitness exercise
hair dressing
yawning and vigorous stretching
overhead work (painting ceiling)
yoga

Can other factors or activities contribute to the potential for stroke?
Yes. Risks of stroke are inherent in certain medical procedures, pharmaceutical interventions and
lifestyle activities. For instance, certain levels of tobacco and alcohol consumption are known to
contribute to the potential for stroke. In addition, there is a one in 24,000 risk of stroke arising
from use of the birth control pill19 (see “A Comparison of Risk – Developing Perspective”
above).
How is neck adjustment related to stroke arising from neck movement?
Some researchers have suggested an association between the neck movement involved in neck
adjustment and the occurrence of a stroke moments, minutes, hours, and in some cases, days later.
Given the presumed association between neck movement and stroke (see the response to the
question “How might neck movement be associated with stroke?” above, where it is noted that
“in this context, an ‘association’ means that the two events seem to occur at or near the same
time, or in conjunction with one another, but there is no certainty that one event caused the other,
or in fact, that the two events are in any way related”), it is, perhaps, understandable why people
might assume a cause-and-effect relationship, particularly when there is a relatively short interval
between treatment and the onset of the neurological symptoms associated with stroke. However,
there is presently no medical or scientific evidence effectively linking neck adjustment to stroke
in a causal way.
The only research which has attempted to measure the physical effects of neck adjustment on the
vertebral arteries contradicts the existence of any causal relationship. A 2002 study found that
neck adjustment did not result in strain sufficient to damage the arteries, and in fact, may create
less strain than neck movement during common activities of daily living.20 Further, a 2008 study
found that neck adjustment did not exacerbate pre-existing vertebral artery damage in canine
subjects.21
On top of that, another 2008 study found almost the same rate of association between physician
visits and stroke as was observed with chiropractor visits.22 The similarity in the association
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suggests patients may be visiting their family doctors and chiropractors with head and neck pain
caused by an artery that is already dissecting or damaged. Patients with a damaged artery
typically experience severe and sudden neck pain that is unlike anything they have experienced
before. Health-care practitioners, including chiropractors, must be alert to patients who attend at
their clinics complaining of such symptoms. Careful questioning about the symptoms is
essential. If there is uncertainty about the origin of the symptoms, delaying treatment is the right
course of action. The chiropractor may also consider referral for medical evaluation.
What about damage to the carotid arteries?
Like the vertebral arteries, the carotid arteries pass blood through the neck to the brain. Some
researchers have postulated a similar association between neck adjustment and dissection of the
internal carotid artery, which, of the two carotid arteries, is anatomically closest to the upper
vertebrae of the neck. However, an American study released in 2003 identified only 13 instances
of carotid artery dissection occurring relatively close (in some cases, days) after a neck
adjustment in the 34 years between 1966 and 2002. Comparing this number to the estimated
number of chiropractic adjustments that occurred during that time, the researchers calculated the
relative risk of carotid artery dissection following adjustment at 1 in 601,145,000. Accordingly,
they concluded there was no cause and effect relationship between neck adjustment and carotid
artery dissection. 23
Who is qualified to perform spinal adjustments?
Under the Health Professions Act, R.S.B.C., c. 183, the British Columbia government has
designated health-care procedures involving a risk of harm to patients as “restricted activities”
and limited their use to selected professions. This statutory regime will permit chiropractic
doctors, medical doctors, physical therapists, and naturopathic doctors to perform the restricted
activity of “mov[ing] a joint of the spine beyond the limits the body can voluntarily achieve but
within the anatomical range of motion using a high velocity, low amplitude thrust”, 24 otherwise
known as “spinal adjustment”. However the public must understand that these professionals are
not equally qualified to deliver this treatment.
Doctors of chiropractic consistently maintain a standard of education, training and experience
with regard to performing spinal adjustment that is superior to other health professionals who
diagnose neuromusculoskeletal disorders and have been authorized to perform spinal adjustment.
The chiropractic profession is the only health service provider group with spinal adjustment as its
core education and practice. It is the only health profession with the necessary preparation to
safely undertake adjustment procedures in the treatment of the human body. To minimize,
prevent and possibly eliminate risks to the public, chiropractic education embarks on a very
tedious, rigorous and extensive educational process, particularly in the application of adjustment
as a treatment form. This is reflected in course work and approximately 1,000 hours of hands-on
focused training in the techniques and practice of adjustment. Without the same level of training,
education and practice, other health professions with some competence in general manipulative
therapy, cannot be expected to provide spinal adjustment with the same level of competence and
safety as chiropractors, nor can they be expected to achieve the same results.
The CCBC opposes the use of spinal adjustment by health professions lacking the equivalent core
competencies of chiropractic doctors.25 Allowing less qualified health professionals to perform
spinal adjustment techniques potentially places the public at increased risk of harm. Before
receiving spinal adjustment from a health-care professional other than a chiropractor, the CCBC
recommends that patients ask the practitioner concerned to explain in detail his or her particular
training and competency to perform the intended procedure.
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______________________________________________________________________________
CONCLUSION
It is crucial that patient decision making is based on informed consent. The chiropractic
profession has been vigilant in providing timely, accurate information to help patients evaluate
their health care choices and weigh the relative risks and benefits of treatment options.
Recent research and scientific studies and government analyses continue to support the safety,
efficacy and cost-effectiveness of chiropractic spinal adjustment. Despite the high profile given
the subject of treatment-related strokes, patient statistics reveal that increasing numbers of health
consumers rely upon chiropractic as a safe, effective and non-invasive means of resolving head,
neck and back pain.
Nevertheless, the CCBC urges all health care consumers to thoroughly investigate the benefits
and risks associated with every health procedure and pharmaceutical intervention, and reiterates
its commitment to patient safety and well-being through established initiatives to raise public
awareness, including:
(1) engaging in open, honest dialogue with the public and the media;
(2) providing accurate, thorough information on a timely basis;
(3) ensuring that the risks and range of treatment options are fully disclosed to all patients;
and
(4) advancing our leadership role in researching the benefits and risks of adjustment in the
treatment of neck and back pain.
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