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Study Design. Prospective national survey.
Objective. To estimate the risk of serious and relatively

minor adverse events following chiropractic manipulation
of the cervical spine by a sample of U.K. chiropractors.

Summary of Background Data. The risk of a serious
adverse event following chiropractic manipulation of the
cervical spine is largely unknown. Estimates range from 1
in 200,000 to 1 in several million cervical spine manipu-
lations.

Methods. We studied treatment outcomes obtained
from 19,722 patients. Manipulation was defined as the
application of a high-velocity/low-amplitude or mechani-
cally assisted thrust to the cervical spine. Serious adverse
events, defined as “referred to hospital A&E and/or se-
vere onset/worsening of symptoms immediately after
treatment and/or resulted in persistent or significant dis-
ability/incapacity,” and minor adverse events reported by
patients as a worsening of presenting symptoms or onset
of new symptoms, were recorded immediately, and up to
7 days, after treatment.

Results. Data were obtained from 28,807 treatment
consultations and 50,276 cervical spine manipulations.
There were no reports of serious adverse events. This
translates to an estimated risk of a serious adverse event
of, at worse �1 per 10,000 treatment consultations imme-
diately after cervical spine manipulation, �2 per 10,000
treatment consultations up to 7 days after treatment and
�6 per 100,000 cervical spine manipulations. Minor side
effects with a possible neurologic involvement were more
common. The highest risk immediately after treatment
was fainting/dizziness/light-headedness in, at worse �16
per 1000 treatment consultations. Up to 7 days after treat-
ment, these risks were headache in, at worse �4 per 100,
numbness/tingling in upper limbs in, at worse �15 per
1000 and fainting/dizziness/light-headedness in, at worse
�13 per 1000 treatment consultations.

Conclusion. Although minor side effects following cer-
vical spine manipulation were relatively common, the risk
of a serious adverse event, immediately or up to 7 days
after treatment, was low to very low.
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Although it is generally assumed that serious complications
following spinal manipulative therapy of the cervical spine,
including neurologic deficit and stroke, are relatively un-
common, their exact incidence is unknown. Estimates vary
between 1 serious adverse event in 200,000 manipulative
neck treatments1 to 1 in several million,2 and 1 in 100,000
persons.3 Most of these estimates come from case reports
and retrospective studies, or from survey and medical
claims data. In contrast to serious adverse events, rela-
tively minor side effects of cervical spinal manipulation,
such as neck pain, stiffness and soreness, headache, and
tiredness are common in clinical practice.4

It is the risk, however, of serious adverse events fol-
lowing cervical spine manipulation that is of most con-
cern, not only for patients and chiropractors, but also for
general practitioners and hospital specialists considering
referring patients for chiropractic treatment. Given the
increasing popularity of complementary medicine,5 in-
cluding chiropractic, and the potential consequences of a
serious adverse event, it is crucial that more evidence is
available to inform clinicians and patients of the size of
the risk. This is not only to balance any potential benefits
but also to counteract any irrational condemnation of
the treatment.

This study was therefore conducted to provide an es-
timate of the risk of adverse events following chiroprac-
tic manipulation of the cervical spine in a sample of U.K.
chiropractors. As far as we are aware, it is the first, large-
scale prospective study of its kind specifically designed to
record serious and minor adverse events following chi-
ropractic manipulation of the neck.

Materials and Methods

All registered chiropractors who were members of the British
and Scottish Chiropractic Associations (1183 at the time) were
invited to participate. Standardized forms, which had previ-
ously undergone peer-review and pilot testing, recorded details
on treatment and outcomes in patients 16 years of age and
older receiving chiropractic treatment in which at least 1 cer-
vical spine manipulation was administered. Manipulation was
defined as a high-velocity/low-amplitude or mechanically as-
sisted thrust to the cervical spine.
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Data were collected from June 2004 to March 2005, in
which individual chiropractors’ defined 6-week recording pe-
riods were staggered to facilitate data collection. The 377 par-
ticipating chiropractors were asked to provide details of them-
selves (name, age, gender and years in practice). All 19,722
patients recruited to the study gave informed written consent.

Chiropractors recorded details during their defined 6-week
period on either 100 consecutive treatment consultations or
consecutive treatment consultations to the end of this period,
whichever was the sooner. The primary sampling units were
the: 1) treatment consultation, 2) follow-up period (up to 7
days after the consultation) and 3) cervical spine manipulation.
Event rates are therefore reported for these units and not for
individual patients. For the treatment consultation, details
were recorded at the end of the treatment session by the chiro-
practor, completing details on the cervical spine manipula-
tion(s), asking the patient about any worsening of presenting
symptoms and onset of any new symptoms, and recording any
adverse event immediately following treatment. For an adverse
event, the chiropractor was asked to indicate whether it was
considered to be a significant (serious) event, defined as “re-
ferred to hospital A&E and/or severe onset/worsening of symp-
toms immediately after treatment and/or resulted in persistent
or significant disability/incapacity.”6 Any event defined in this
way was reported on a separate form. The follow-up period
was defined as the intervening period between the treatment
consultation and the patient returning, if appropriate, for their
next session of treatment, provided this occurred within the
6-week recording period. Details were recorded in a similar
manner as those for a treatment consultation, but in this case at
the beginning of the return treatment session. The patient was
asked about any worsening of existing symptoms and onset of
any new symptoms in the intervening (follow-up) period (from
“later that day” to 7 days after the treatment consultation). The
chiropractor recorded any adverse event that had occurred in
the follow-up period and whether it was considered to be sig-
nificant using the same criteria as before.

Once all the data were received, patients were identified in
cases where they had failed to return for their next treatment,
even though this had been scheduled within the 6-week record-
ing period. This group represented the only possibility of a
failure to record serious adverse events, if they had occurred,
and so risk compromising the event rate for the follow-up pe-
riod. Members of the research team first contacted the patient’s
chiropractor to determine whether an adverse event had oc-
curred. If this contact was unsuccessful, the patient was con-
tacted by phone. As a last resort, and failing all other means of
determining whether a serious adverse event had occurred, the
patient’s general practitioner was contacted to establish if any
problems had occurred that could possibly be related to chiro-
practic treatment.

SPSS, version 13.0, was used to analyze the data. To esti-
mate risk in cases where no occurrence of an adverse event
occurs, Hanley’s “rule of three” was used.7 This states that if
none of n patients shows the event, then it can be assumed with
95% confidence that the chance of this event is, at worst, 3 in n
(i.e., 3/n). It is generally accepted that treatment associated
events occurring at a rate of 1 in 10,000 to 100,000 can be
categorized as very low risk.8 Again using the “rule of three,”
to be confident at the 95% level that a serious adverse event
occurs in n treatments where no serious adverse event has oc-
curred, a survey sample size needs to be 3n.7,9 Therefore, a
sample size of 50,000 cervical spine manipulative interventions

was sought to give a frequency of 1 serious adverse event in
approximately 17,000 interventions. Information from a pilot
study, which was carried out to determine the feasibility of the
main study and including 498 patients, indicated this required
approximately 30,000 treatment consultations.

This study received an ethical opinion from the Eastern
Multicenter Research Ethics Council (United Kingdom) and
ethical approval from the Faculty of Science Ethics Committee
University of Portsmouth (United Kingdom).

Results

A total of 377 chiropractors (31.9% of the target popula-
tion) participated in the study; 59.7% were male, 65.8%
were between 30 and 49 years of age, and 67.4% had been
in practice for 5 or more years. In total, data were recorded
from 19,722 patients (60.3% female; mean � SD age,
47.3 � 14.01 years; age range, 16–100 years).

In terms of the sampling units, data were recorded
from 50,276 cervical manipulations and from 28,109
treatment consultations. There were an additional 698
treatment consultations of those patients who had failed
to return for their next treatment even though it was
scheduled within the 6-week recording period. Of these,
contact with the chiropractor, the patient or the general
practitioner ascertained that, in 285 cases no serious ad-
verse event had occurred. This meant that, in 413 treat-
ment consultations, or 1.4% of the total number of treat-
ment consultations (28,807), any adverse event(s)
occurring in the follow-up period would not have been
recorded. Of the 28,807 treatment consultations, 15,520
completed an intervening period by recording details at
the next treatment session.

No significant adverse event was reported by the chi-
ropractors using the definition criteria and no separate
forms were received. Using the “rule of three,”7 this
translates to a 95% confidence of a serious adverse event
occurring either immediately or up to 7 days after a typ-
ical chiropractic treatment involving at least 1 cervical
manipulation of, at worse, 1 in 9600 (upper limit 95%
confidence interval [CI], 0.01%) and 1 in 5200 (upper
limit 95% CI, 0.02%), respectively. Using the manipu-
lative procedure as the unit of analysis, this translates to
a 95% confidence level of a serious adverse event follow-
ing a single cervical spine manipulation of, at worse, 1 in
16,800 (upper limit 95% CI, 0.006%).

In addition to reporting by the chiropractors, the pa-
tients were asked to report any worsening of presenting
symptoms, or onset of any new symptoms following cer-
vical spine manipulative treatment, either immediately
or in the follow-up period (Table 1). Patients were al-
lowed to report on any number of side effects as they
occurred. As expected, immediate worsening of present-
ing symptoms was predominately musculoskeletal in na-
ture, with a worsening of neck pain as the most common
symptom (1.7% of treatments). Immediate onset of new
symptoms, on the other hand, accentuated nonmusculo-
skeletal symptoms, such as headache and fainting/
dizziness/light-headedness. The most common of these,
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fainting/dizziness/light-headedness, occurred in 1.5% of
cases. In the follow-up period, the onset of new or wors-
ening of presenting symptoms demonstrated that dis-
comfort in the area of the manipulation (neck pain) was
the most common, occurring in 7.3% of cases followed
by other musculoskeletal symptoms of shoulder/arm
pain (4.8%) and reduced movement in the neck and up-
per limb (3.9%). Symptoms that may have indicated a
neurologic involvement, such as headache, numbness/
tingling in upper limbs, and fainting/dizziness/light-
headedness, in the period up to 7 days following cervical
spine manipulation, occurred in 3.9%, 1.3% and 1.1%
of cases, respectively.

Discussion

This study provides further evidence of the risk of a se-
rious adverse event following chiropractic manipulation
of the neck. This risk, reported by a sample of U.K. chi-
ropractors, ranged from, at worse (upper limit 95% CI)
�1 per 10,000 treatment consultations immediately af-
ter cervical manipulation, �2 per 10,000 treatment con-
sultations up to 7 days after treatment, and �6 per
100,000 cervical spine manipulations. In contrast, pa-
tient-reported risks of relatively minor side effects were
considerably higher. Besides the expected worsening or
onset of musculoskeletal symptoms after treatment, the
largest risk of side effects with a possible neurologic in-
volvement immediately after treatment was fainting/
dizziness/light-headedness in, at worse (upper limit 95%
CI) �16 per 1000 treatment consultations. Up to 7 days
after treatment, the risks were headache in, at worse �4
per 100, numbness/tingling in upper limbs in, at worse
�15 per 1000, and fainting/dizziness/light-headedness
in, at worse �13 per 1000 treatment consultations.

Safety of treatment interventions is best established
with prospective surveys,10 and this study is unique in
that it is the only prospective survey on such a large scale

specifically estimating serious adverse events following
cervical spine manipulation. A significant proportion of
chiropractors in the profession in the United Kingdom
took part, and over 19,000 patients agreed to participate
with very few patients eligible but not willing to do so.
Despite the large number of treatment consultations
(28,807), the loss to follow-up was low (1.4%).

There are a number of limitations of the study. As a
large-scale study, it remains the case that, given the as-
sumed rarity of serious adverse events following neck ma-
nipulation, an even larger study would have provided a
more accurate estimate of the associated risks. However,
this must be balanced by the feasibility and practicalities
involved in conducting a study of this magnitude. All ad-
verse events, which are per treatment consultations or pro-
cedures and not per patient, were recorded whether caus-
ally related to cervical spine manipulation or not. Similarly,
patient-reported side effects could have been a description
of preexisting symptoms or the development of new symp-
toms, and as such not incidental to the treatment. The va-
lidity of the study obviously relies heavily on the honesty of
the chiropractors. We have no way of knowing whether
chiropractors recruited treatment consultations in a consec-
utive manner, as they were asked to do, or in some other
manner, which may have introduced bias. There is also the
very real possibility of underreporting by the chiropractors,
particularly since they did not report anonymously. This
could have been on purpose, perhaps through fear of re-
crimination, or else unwittingly by failing to record the in-
formation correctly. Similarly, patients may have been re-
luctant to report negative reactions in a face-to-face
situation with their chiropractors. Other studies have en-
countered this same limitation, for example, prospective
surveys investigating adverse events following acupunc-
ture.10,11 Unfortunately, in any surveillance exercise re-
porting adverse events by the practitioners themselves,
underreporting remains a potential source of bias. At the

Table 1. Frequency and Type of Patient Reported Side Effects Following Cervical Spine Manipulation

Presenting or New Symptom

Immediate Worsening
of Presenting

Symptom* 95% CI

Immediate Onset
of New

Symptom* 95% CI

Onset of New or
Worsening of

Presenting Symptom
in Follow-up Period† 95% CI

Neck pain 485 (1.72) 1.58–1.88 114 (0.40) 0.34–0.49 1135 (7.31) 6.91–7.73
Shoulder, arm pain 283 (1.00) 0.90–1.14 55 (0.20) 0.15–0.25 741 (4.78) 4.45–5.12
Reduced neck, shoulder, arm movement, stiffness 175 (0.62) 0.54–0.72 78 (0.30) 0.22–0.35 612 (3.94) 3.65–4.26
Headache 117 (0.42) 0.35–0.50 128 (0.45) 0.38–0.54 603 (3.90) 3.59–4.20
Face pain, numbness, tingling 24 (0.08) 0.06–0.13 46 (0.16) 0.12–0.22 60 (0.39) 0.30–0.50
Numbness, tingling upper limbs 105 (0.40) 0.31–0.45 92 (0.33) 0.27–0.40 197 (1.27) 1.10–1.46
Upper, mid back pain 199 (0.71) 0.62–0.81 52 (0.18) 0.14–0.24 390 (2.51) 2.28–2.77
Numbness, tingling lower limbs 9 (0.03) 0.02–0.06 30 (0.11) 0.07–0.15 52 (0.33) 0.26–0.44
Fainting, dizziness, light-headedness 95 (0.34) 0.28–0.41 409 (1.45) 1.32–1.60 172 (1.11) 0.96–1.29
Ringing in ears, tinnitus 10 (0.03) 0.02–0.07 38 (0.13) 0.10–0.19 50 (0.32) 0.24–0.42
Nausea, vomiting 18 (0.06) 0.04–0.10 30 (0.11) 0.07–0.15 91 (0.59) 0.48–0.72
Vision problems 25 (0.08) 0.06–0.13 51 (0.18) 0.14–0.24 33 (0.21) 0.15–0.30
Other 31 (0.11) 0.08–0.16 112 (0.39) 0.33–0.48 295 (1.90) 1.70–2.13

Values are no. (%).
*No. of treatment consultations � 28,109.
†No. of follow-up period recordings � 15,520.
CI indicates confidence interval.
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time of the study, approximately 32% of the profession
participated. Although this is a significant proportion,
there still remains the possibility of respondent bias given
that these were practitioners who volunteered to partic-
ipate. Finally, it is possible that a serious adverse event(s)
did occur in those treatment consultations lost to fol-
low-up (1.4%). Since the object of this study, among
others, was to estimate the incidence of rare adverse
events, this small loss to follow-up is a proportionately
greater limitation than it would be in studies estimating
the incidence of common complications.

To help understand level of risk, numerical risk esti-
mates have been expressed in literal terms.8 Using these
definitions, the serious adverse events estimated in this
study can be categorized as low to very low. The patient-
reported side effects of cervical spinal manipulation ob-
tained in this study are lower than those previously re-
ported,4 which may be attributable in part to differences
in sample sizes and reporting mechanisms.

The risk rates described in this study compare favor-
ably to those linked to drugs routinely prescribed for
musculoskeletal conditions in general practice.12 The
risks reported here are also lower than those reported for
acupuncture,10,11,13 which were described as a “very safe
intervention in the hands of a competent practitioner.”14

Given the large number of cervical spine manipula-
tions administered by chiropractors, safety of this inter-
vention is a public health issue. This study is the first
large-scale prospective survey of cervical spine manipu-
lations specifically recording adverse events following
treatment. Although minor side effects were found to be
relatively common, the risk of a serious adverse event,
immediately and up to 7 days after treatment, was esti-
mated to be low to very low in these consultations. On
this basis, this survey provides evidence that cervical
spine manipulation is a relatively safe procedure when
administered by registered U.K. chiropractors.

Key Points

● Manipulation of the cervical spine is a com-
monly used procedure in chiropractic treatment.
● There is considerable speculation on the risk of
serious adverse events, leaving patients and clini-
cians uncertain about the safety of chiropractic
treatment.

● Based on treatment outcomes obtained from
19,722 patients, the risk of a serious adverse event
following cervical spine manipulation was esti-
mated to be low to very low; risks of minor side
effects, on the other hand, were relatively common.
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