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Study Deslgn. Systermnatic review of interventions.
Objective. To assess the effects of spinal manipulative therapy
(SMT]} for acute low back pain.

of Background Data. SMT is one of many theraples
for the treatment of low back pain, which is a worldwide, extensively
practiced intervention.
Methods. An experienced librarian searched for randomized
controlled trials (RCTs) in multiple databases up to March 13,
2011. RCTs that examined manipulation or mobilization in adults
with acute low back pain (<6-week duration) were included.
The primary outcomes were pain, functional status and perceived
recavery. Secondary outromes were retumn-to-work and quality
of life. Two authors independently conducted the study selection,
risk of bias assessment and data extraction. GRADE (grading of
recommendations assessment, development, and evaluation)
was used to assess the quality of the evidence, The effects were
examined for SMT versus (1) ineet interventions, (2) sham SMT, (3)
other interventions, and (4) SMT as adjunct therapy.
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Results. We identified 20 RCTs (total participants = 2674),
12 (60%) of which were not included in the previous review. In
total, 6 trials {30% of all included studies) had a low risk of bias.
In general, for the outcomes of pain and functional status, there
is low- to very low-quality evidence suggesting no difference in
effect for SMT when compared with inert interventions, sham
SMT or as adjunct therapy. There was varying quality of evidence
{from very low to moderate) suggesting no difference in effect
for SMT when compared with other interventions. Data were
particularly sparse for recovery, return-to-work, quality of life,
and costs of care. No serious complications were observed with
SMT.

Conduslon. SMT Is no more effective for acute low back pain
than inert interventions, sham SMT or as adjunct therapy. SMT also
seems to be no better than athes recommended therapies. Our
evaluation is limited by the few numbers of studies; therefore, future
research Is likely to have an important impact on these estimates.
Future RCTs should examine specific subgroups and inciude an
economic evaluation.

Key words: spinal manipulative therapy, spinal manipulation,
acute low back pain, low back pain, aspecific low back pain,
Cochrane review, systematic review, meta-anafysis. Spine
201338:E158-E177

ow back pain is a common and disabling disorder in

Western society, which represents a great societal and

financial burden.! Therefore, adequate treatment of low
back pain is an important issue for patients, clinicians, and
healthcare policy makers. One widely used intervention for
low back pain is spinal manipulative therapy (SMT), which
has been examined in numerous randomized controlled trials
(RCTs). These trials have been summarized in recent system-
atic reviews,? which have formed the basis for recommen-
dations in clinical guidelines.’ However, these recommenda-
tions are largely based on an earlier version of this Cochrane
review, which reported that SMT was superior only to sham
therapy or therapies judged ro be ineffective or even harm-
ful, and concluded that there was no evidence that SMT is
superior to other standard treatments for patients with acute
low back pain.” The effect sizes, however, were small and
arguably nat clinically relevant, Furthermore, these estimates
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were based mainly on small studies with a high risk of bias
(RoB).

SMT is administered by various professional groups,
including chiropractors, manual therapists, and osteopaths,
and is included in many national guidelines for the manage-
ment of acute low back pain.'® However, these recommen-
dations vary. In most guidelines, SMT is considered to be a
therapeutic option in the acute phase of a low back pain epi-
sode. The US, UK, New Zealand, and Danish guidelines con-
sider SMT a useful treatment, whereas the Dutch, Australian,
and Israeli guidelines do not recommend SMT for the acute
phase.

This report is an update of the previous Cochrane review
and follows the most recent gunidelines developed by The
Cochrane Collaboration in general®® and by the Cochrane
Back Review Group in particulac!* The current review was
split into 2 parts according to duration of the complaint,
namely acute and chronic low back pain. The review on
chronic low back pain has since been published.” This review
focuses on the effectiveness of SMT for acute low back pain
and follows the same methodology as the review for chronic
low back pain.

DESCRIPTION OF THE CONDITION

Low back pain is defined as pain and discomfort that is local-
ized below the costal margin and above the inferior gluteal
folds, with or without referred leg pain. Acute low back pain
is defined as the duration of an episode persisting for no lon-
ger than 6 weeks. This condition is considered to be typically
self-limiting, with a recovery rate of 90% within 6 weeks
of the initial episode, whereas 2% to 7% develop chronic
low back pain Nonspecific low back pain is operationally
defined as low back pain not attributed to a recognizable, spe-
cific pathology {e.g., infection, tumor, or fracture).

DESCRIPTION OF THE INTERVENTION

In this review, SMT is considered to be any hands-on treat-
ment that includes manipulation, mobilization, or both,
directed toward the spine. Mobilizations use low-grade
velocity, small- or large-amplitude passive movement tech-
niques within the patient’s joint range of motion and con-
trol. Manipulation, on the contrary, uses a high velocity
impulse or thrust applied to a synovial joint over a short
amplitude at or near the end of the passive or physiological
range of motion, which is often accompanied by an audible
“tcrack.™ The cracking sound is caused by cavitation of
the joint, which is a term used to describe the formation
and activity of bubbles within the fluid.'s'¢ Various practi-
tioners, including chiropractors, manual therapists (physio-
therapists trained in manipulative techniques), orthoman-
ua! therapists {medical doctors trained in manipulation),
or osteopaths use this intervention. However, the focus
of the treatment, education, diagnostic procedures used,
treatment objectives, techniques, as well as the phitosophy
of the various professions differ, often considerably. For
example, the focus of orthomanual therapy is on correcting
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abnormal positions of the skeleton and establishing sym-
metry in the spine through mobilization. Manual therapy
focuses on correcting functional disorders of the muscu-
loskeletal system through predominantly passive mobili-
zation and sometimes using high-velocity low-amplitude
techniques. Chiropractors, on the other hand, focus an
correcting disorders of the neuromusculoskeletal system by
using predominantly high-velocity low-amplitude manipu-
tative techniques,”

HOW THE INTERVENTION MIGHT WORK

Many hypotheses exist regarding the mechanism of action
for spinal manipulation and mobitization, which to some
extent is due to the difference in opinions berween the
various professional groups.’*® Some have postulated
that mobilization and manipulation should be assessed
as separate entities, given their theoretically different
mechanisms of action.” The modes of action might be
roughly divided into mechanical and neurophysiologi-
cal. The mechanistic approach suggests that SMT acts
on a manipulable lesion (often called the functional spi-
nal lesion or subluxation) and proposes that forces to
reduce internal mechanical stresses result in reduced
symptoms.2! The neurophysiological approach suggests
that SMT impacts the primary afferent neurons from
paraspinal tissues, the motor control system, and pain
processing.?® In conclusion, it would seem that the actual
mechanism remains debatable.!*:!?

WHY IT IS IMPORTANT TO DO THIS REVIEW
SMT is a worldwide, extensively practiced intervention;
however, its effectiveness for acute low back pain is not
without dispute. Although numerous systematic reviews
have examined the effectiveness of SMT for low back
pain, very few have conducted a meta-analysis, especially
for acute low back pain.** The previous Cochrane review
last searched for studies up to January 2000.” Numerous
RCTs have been identified since then. In addition, the
methodelogy for conducting systematic reviews, includ-
ing the criteria for evaluating the RoB and the GRADE
(grading of recommendations assessment, development
and evaluation) system for evaluating the strength of the
evidence, have been substantially revised; therefore, this
update is thought to shed a more reliable overview on
chis issue,'®

OBJECTIVE

The objective of this review was to examine the effectiveness
of SMT on primary [i.e., pain, functional status, and recov-
ery) and secondary outcomes (i.e., return-to-work, quality of
life) as compared with inert interventions, sham, and all other
weatments for adults with acute low back pain. The effects
were examined for short-term (closest to 1 mo), intermedi-
ate (closest to 3-6 mo} and long-term follow-up (dosest to
12 mo).
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MATERIALS AND METHODS
Criteria for Considering Studies for This Review

Types of Studies

All RCTs were included with the exception of those that used
inappropriate randomization procedures {e.g., alternate allo-
cation, birth dates). In addition, studies with follow-up of less
than 1 day were excluded.

Types of Participants
Inclusion Criteria

» Adult participants (218 yr of age) with a mean duration
of low back pain for 6 weeks or less.
e Participants with or without radiating pain.

No limits were placed on the setring {i.e., whether from
primary, secondary, or tertiary care).

Exclusion Criteria
Participants with

e postpartum low back pain or pelvic pain due to preg-
nancy;

e pain not related to the low back, for example, coccy-
dynia;

¢ postoperative studies or participants with “failed-back
syndrome”;

or studies which

e examined “maintenance care® or prevention;
» exclusively examined specific pathologies, including sci-
arica.

Note: Studies of sciatica were excluded because it is a
prognostic factor associated with worse pain, disability or
both,* especially with SMT.%* It is thought to represent a
pathology different than nonspecific low back pain.

Types of Interventions

Experimental Intervention

The experimental interventions examined in this review
included both spinal manipulation and mobilization of the
spine. Unless otherwise indicated, SMT refers to both modes
of “hands-on™ treatments of the spine.

Types of Comparisons

Studies were included for consideration if the study design
used indicated that the observed differences were due to the
unique contribution of SM'T. This excludes studies with a mul-
timodal treacment as one of the interventions {e.g., standard
physician care + spinal manipulation + exercise therapy) and

E160 www.apinejournal.com

either a different type of intervention or only one intervention
from the multimodal therapy as the comparison (e.g., stan-
dard physician care alone) because it would make it impos-
sible to decipher the actual effect of SMT.

Comparison therapies were combined into the following
main clusters:

{1} SMT versus inert interventions;

{2} SMT versus sham SMT;

(3) SMT versus all other therapies;

{4) SMT plus any intervention versus that same intervention
alone {e.g., SMT as an adjunct therapy);

(5) SMT versus another SMT technique (e.g., side-lying
thrust SMT vs. nonthrust side-lying technique, supine
thrust SMT us. side-lying thrust SMT).

Inert interventions include detuned diathermy and detuned
ultrasound. Sham SMT was defined as any manipulation or
mobilization technique that was ostensibly indistinguishable
for the patient from the true technique, meaning the patient
did not know if he or she was receiving the “real” {or active
component) or the placebo (“fake” therapy). Sham SMT was
considered acceptable if this was queried among the partici-
pants post-wreatment and the blinding seemed to be successful.

Types of Outcome Measures

Only patient-reported outcome measures were evaluated.
Physiological measures, such as spinal flexibilicy or degrees
achieved with a straight leg raise test (i.e., Lasegue) were not
considered clinically relevant outcomes and were not included
in the analyses.

Primary Outcomes

* Pain, measured by a visual analogue or other pain scale
(e.g., visual analogue scale [VAS], numerical rating scale
[NRS], McGill pain score).

o Back-pain specific functional status, measused by a back-
pain specific scale {e.g., Roland-Morris disability ques-
tionnaire, Oswestry Disability Index).

» Global improvement or perceived recovery, measured by
an ordinal or dichotomous scale (defined as the number
of patients reported to have recovered or nearly recov-
ered).

Secondary Outcomes

e Perceived health status or quality of life {e.g., subscale
from the SF-36, the EuroQol thermometer).

s Return-to-work.

Search Methods for Identification of Studies

Electronic Searches

RCTs and systematic reviews were identified by electronically

searching the following databases (search date: March 31,
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2011): The Cochrane Central Register of Controlled Trials
{CENTRAL), MEDLINE, EMBASE, CINAHL, PEDro and
Index to Chiropractic Literature (Note: The search strategy is
available upon request from the primary auther). The search
was limited to studies published since 2000, Studies published
prior to this date were included in the previous Cochrane
review and were also considered for inclusion in this updated
review.

The search strategy developed by the Cochrane Back Group
was followed using free text words and medical subject head-
ings. The search was conducted by a clinical librarian with
expetience in searching for articles for systematic reviews.

Searching Other Resources

We also screened the reference lists of all included studies and
(systematic) reviews pertinent to this topic. We reviewed gray
literature that is available electronically from clinical trials
registers and the websites recommended by the Chiropractic
Library Collaboration. We searched for registered trials in the
US Clinical Trials database and the World Health Organiza-
tion International Clinical Trials Registry Pladform. Selected
researchers familiar with this literature were also approached
to confirm whether our selection of studies was complete.

Data Collection and Analysis

"Two review authors (5.M.R, C.B.T.) independently conducred
the selection of studies and performed the RoB assessment.
Both qualitative and quantitative data were extracted by one
review author and checked for accuracy against the original
article by the second review author. All disagreements were
resolved through consensus, and it was not necessary tw con-
sult 2 third review anthor (M. W.v.T.).

Selection of Studies

We screened titles and abstracts from the search results,
Potentially relevant studies were obtained in full texr and
independently assessed for inclusion. Disagreements were
resolved through discussion. Only Full articles were evalu-
ated. Abstracts and proceedings from congresses or any other
“gray literature™ were excluded. No language restrictions
were imposed.

Data Extraction and Management

A standardized form was used to extract the qualitative data.
The following were extracted: suxly characteristics (e.g.,
country where the study was conducted, recruitment modal-
ity, source of funding, RoB), patient characteristcs {e.g., num-
ber of participants, age, sex), description of the experimen-
tal and control interventions, duration of follow-up, types
of ourcomes assessed, and the authors® results and conclu-
sions, Data relating to the primary outcomes were assessed
for inclusion in the meta-analyses. Data were not extracted
from those studies thought to have a fatal flaw, which was
defined as: (1) a drop-out rate greater than 50% at the firsc
and subsequent follow-up measurements; or (2) statistically
and clinically relevant important baseline differences for one
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or more primary outcomes (i.e., pain, functional status) indi-
cating randomization. Final value scores were
used for the meta-analyses only, meaning data were estimated
when change scores were presented. Outcomes were assessed
at 1 week as well as at 1, 3, and 12 months and were catego-
rized according to the time closest to these intervals, In some
cases, outcome data were not available for the 3-month inter-
val but were available for 6 months, in which case these data
were extracted and labeled as such (i.e., 3-6 mo).

Assessment of Risk of Bias in Included Studies

The RoB assessment for RCTs was conducted using the 12
criteria recommended by the Cochrane Back Review Group.
These criteria are standard for evaluating effectiveness of
interventions for low back pain and include blinding of the
patient, treatment provider, and outcomes assessor (available
upon request from the primary author). For the purpose of
this review, any attempt to blind the cutcome assessor was
considered irrelevant because the patient is viewed to be the
ourcome assessor when evatuating subjective, self-report mea-
sures such as pain, functional status, or recovery. Therefore,
if the patient was not blinded, the outcome assessor was also
considered not blinded. The criteria were scored as “high”
or “low” RoB and were reported in the “risk of bias” table.
A study with a low RoB was defined as fulfilling 6 or more
of the critesia, which is supported by empirical evidence.”” In
all cases and where possible, an atrempt was made to contact
authors for clarification on methodological issues, if necessary,
or for unpublished data. In addition, we attempted to contact
all authors from the previous decade with our RoB assess-
ment, and they were given the opportunity to provide feed-
back. Where necessary, this was discussed among the research
team members. No attempt was made to contact authors for
publications earlier than 2000. The review authors were not
blinded to the authors of the individual studies, institution,
or joumnal.

Measures of Treatment Effect

Pain was examined as a mean difference, whereas functional
status was examined as a standardized mean difference
(SMD) because different instruments were used to assess
functional status. For the mean difference, results were
assessed on a O to 10 point scale and converted when neces-
sary. A negative effect size indicates that SMT is more ben-
eficial than the comparison therapy, meaning participants
have less pain and better functional starus. For dichotomous
outcomes {i.e., recovery, return-to-work), a risk ratio (RR)
was calculated and the event defined as the number of par-
ticipants recovered or returned-to-work. A RR more than 1
indicates that SMT leads to a greater chance of recovery or
return-to-work. A random-effects model was used because
there was a substantial amount of clinical and unexplained
heterogeneity across studies. Funnel plots were constructed
using all data from the cutcomes pain and functional status
to evaluate possible publication bias, thus regardless of the
type of comparison or follow-up interval. For each rreatment
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comparison, an effect size and a 95% confidence interval
{CI) were calculated. Al analyses were conducted in Review
Manager 5.1.

Assessment of Clinical Relevance

Clinical relevance, as measured by the pooled effect size, was
defined as follows!®*;

¢ Small: MD less than 10% of the scale (e.g., <] mmona
10 mm VAS); SMD less than 0.4; RR less chan 1,25,

e Medium: MD equal to 10 to 20% of the scale; SMD
equal to 0.41 to 0.7; RR equal to 1.25 t0 2.0.

e Large: MD greater than 20% of the scale; SMD greater
than 0.7; RR greater than 2.0.

For the interpretation of minimal important change (MIC),
from the patient’s perspective, the following absolute cut-offs
were considered: 2 points for 0 to 10 on the NRS, 5 points for
the Roland-Morris disability questdonnaire, and 10 points for
the Oswestry Disability Index.?

Unit of Analysis Issues

The numbers of participants were accordingly reduced for
those studies where multiple comparisons were examined and
included in the same comparison in the meta-analysis. This
was conducted to prevent overestimating the number of par-
ticipants for the “shared” intervention (i.e., SMT).

Dealing With Missing Data

When data were reported in a graph only, we estimated the
means and standard deviations. We attempted to contact
authors when standard deviations were not reported. If the
standard deviations for follow-up measurements were miss-
ing, the baseline measure was used for the subsequent follow-
ups. Finally, if no measure of variation was reported anywhere
we estimated the standard deviation based upon other studies
with a similar population and RoB.

Assessmenf of Heterogeneity

Heterogeneity was explored in two manners, by subjective
interpretation (“eye ball test™) and by formally testing using
the Q test (¥2) and P statistic; however, the decision regard-
ing heterogeneity was dependent upon the I, and we used a
cut-off of 40%.1° Results were described in the text when the
results were thought to be 100 heterogeneous to meaningfully
report a pooled value,

Assessment of Reporting Biases

We searched for protocols of the studies in ClinicalTrials.org
and ISRCTN.org, particularly when studies did not reference
their protocol and when we were not able to contact the origi-
nal authors.

Data §

The overall quality of the evidence and strength of the
recommendations were evaluated using GRADE and

E162 www.spinejournal.com

discussed by 3 principal members of the group {S.M.R,
C.B.T., M.W.«.T.).* Quality of the evidence is defined as
follows:

High quality: further reseasch is very unlikely to change the
level of evidence. There are sufficient data with nacrow con-
fidence intervals. There are no known or suspected reporting
biases.

Moderate quality: further research is likely to have an
important impact on confidence in the estimate of effect and
may change the estimate; one of the domains is not met.

Low quality: further research is very likely to have an
important impact on confidence in the estimate of effect and
is likely to change it; 2 of the domains are not met.

Very low quality: great uncertainty about the estimate; 3 of
the domains are not met.

No evidence: no evidence from RCTs.

The quality of the evidence for a specific outcome was
based upon 5 domains and subsequently downgraded
from high quality to moderate, low, or very low quality,
depending upon how many of the domains were fulfilled.
For each domain that was not met quality was reduced
by one level. The domains are as follows: (1} limitations
in design (downgraded if >25% of the participants were
from studies with a high RoB); (2) inconsistency of results
(downgraded in the presence of significant heterogeneity
[* > 40%] or inconsistent findings {in the presence of
widely differing estimates of the treatment effect, that
is individual studies favoring the intervention or con-
trol group]}; (3) indirectness (i.e., generalizability of the
findings; downgraded if >50% of the participants were
outside the target group, for example, studies which
exclusively examined older participants or incfuded inex-
perienced treating physicians); (4) imprecision (down-
graded if <400 subjects for continuous data and less than
300 events for dichotomous data);* and (5) other (e.g.,
publication bias). Comparisons that included only a single
study (N < 400 for continuous outcomes, N < 300 for
dichotomous outcomes) were considered inconsistent and
imprecise and thought to provide “low-quality evidence,”
which could be further downgraded to “very-low qual-
ity evidence” if limitations in design or indirecmess were
also present. “Summary of finding” tables were generated
for the primary analyses and for the primary outcome
measures only, regardless of statistical heterogeneity.

Subgroup Analysis and Investigation of Heterogeneity
Regardless of possible heterogeneiry, stratified analyses were
conducted by the control groups as defined in “rypes of inter-
ventions,” and by the duration of follow-up.

RESULTS
Description of Studies
Characteristics of the included and excluded studies as well as

ongoing studies and studies awaiting assessment are available
upon request.
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Fgure 1. Study flow diagram. Summary of selection process.

Results of the Search

In total, 20 trials were identified which fulfilled the inclu-
sion criteria: 8 {40%) of the trials were published since
the previous review (Figure 1).3* One of the trials was
awaiting assessment at the time of publication of the previ-
ous review and was therefore not included in the previous
assessment.*

A search of ongoing trials in ClinicalTrials.gov and the
World Health Organization International Clinical Trials
Registry Platform Search Portal revealed 3 trials examin-
ing acute or subacute low back pain. A preliminary report
of one of the studies revealed that the majority of partici-
pants recruited thus far have subacute pain (NCT01211613).
Another study was identified, which according to the trial reg-
istry was completed in 2007; however, a search in PubMed
and contact with a colleague of the principal investigator
suggests that it has not (yet) been submitred for publication
(NCT00497861). A third study was identified as a feasibil-
ity study that is in the final stages of manuscript preparation

-»

(NCT00632060) and examined participants with acute low
back pain in a military setting.

The countsies in which the studies were conducted varied,
but were largely limited to North America and Europe: 9 were
conducted in the United States, 3343739414 3 jin Sweden, 454
2 in Australia®+” and the United Kingdom,*** and 1 in cach of
the following countries: Denmark,** Italy,” the Netherlands,*
and Switzedand.® All trials were published in English.

Included Studies

In total, 2674 participants were examined in the trials, Study
sample sizes ranged from 36 to 323 (median (IQR] = 108 [61,
189)). A sample size calculation was pesformed in 8 {40%)
of the studies based upon determining a minimally clinically
relevant difference for one or more of the primary outcome
masurﬁ.lml.ﬂ,ﬂ

Types of Studies.
Slightly less than half of the studies examined multiple corn-
parisons: 3 arms, #4414 4 arms,* and 6 arms.’ L

The following comparisons were identified:

(1} Seven studies compared SMT with inert interventions
(ie., educational bookler,” detuned ultrasound and
cold packs,** detuned ultrasound,? detuned short-wave
diathermy," antioedema gel spread over the lumbar re-
gion," bed rest’! and short-wave diathermy).** No
studies were identified that compared SMT with no in-
tervention or a waiting list control.

(2) One study compared SMT with sham SMT."

(3) Eight studies compared SMT with any other interven-
tion (i.e., exercise,* physical therapy*#<"¥! mas-
sage,* standard GP care consisting primarily of pre-
scription [diclofenac or codeine] and/or nonprescription
medication [paracetamol),***! and back schoal.%!).

(4) Four studies examined the additional benefit of SMT to
another intervention (i.e., consisting of GP visits where
advice was given on posture, exercise and avoidance of
occupational distress,* medication as necessary,’® exer-
cise,® and physiotherapy).*

{5) Three studies compared diffezent SMT techniques with
one another 344

Study Population.
Mast participants were middle-aged, recruited from pri-
mary or secondary care. In one study, the vast major-
ity were male (because this was a study conducted in an
industrial setting),** and another study included exclu-
sively male participants.® Two studies were conducted in
an occupational setting.*** Virtually all studies included
participants with or without radiating pain and most were
clear that participants with nerve root signs or compres-
sive neuropathy were excluded 3-3241424630 Other stud-
ies allowed those with sciatica or radiculopathy (“some
had signs of radiculopathy™}*%; (78% had low back pain
only®) and others did not specify if participants with radi-
ating pain were included or not.* Virtually all studies
www.pingjournal.com E163
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Figure 2. Risk of bias summary: review authors’ judgments
about each risk of bias item for each included study.

included participants with less than 4 weeks of low back  chronic, 24444431 In one study, it was unclear what pro-
pain. Approximately half of the studies included partici-  portion of participants had acute low back pain; however,
pants with exclusively acute (<6 wk) low back pain,**  data were stratified by duration (less than 7 d and more
4042434730 whereas others included a mixed population than 7 d) and therefore, we used the data for less than
(i.e., acute and subacute),?%*%% or acute, subacute, and 7 days only.** Another study also included participants
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with neck pain, but the vast majority (78%, n = 253/323)
had low back pain.*¢

Technique: Type, Practitioner, Number, and Duration of
Treatment.

The studies were rather diverse with regards to the type of
manipulator/practitioner and manipulation and the number
and duration of treatments administered. Most treatments
were administered either by physiotherapists??-%54045.47
or chiropractors,™*"2%s1 whereas in other cases, either an
osteopathic physician,**** combination physiotherapist or
medical manipulator,”® medical manipulator or osteopath
administered care, " In 3 studies, care was administered by
a relatively large number of practitioners (n = 14;%* n = 17;%
n = 15%), whereas in other cases care was administered either
by one or a few select practitioners™*’; in all other cases the
practiioner was unspecified or unclear. In most cases, a high-
velocity thrust was administered,?-3537-3241-44464%51 whereas in
other cases it was unclear if a high-velocity thrust was used
or not*™%® or a combination of manipularion and/or mobi-
lization techniques were used.’>*é*4? The mean {or median)
number of treatments administered in the SMT group was
reported by slighty mote than half of the studies and ranged
from one¥** to 10.4°

QOutcome Measures: Type, Timing.

Primary outcomes: pain. All but one study measured pain.* n
most cases it was measured 2a a VAS or NRS scale; in other
cases jt was not specified,’ was measured using a 4- or 5-point
ordinal scale, respectively,*** or was measured by a 0 to 70
(or 75) point scale,*** making it unclear how this relates to
the more common VAS or NRS, In addition, in only a minor-
ity of studies was it clear what time-contingent aspect of pain
was being measured, which in all cases where it was stated
was current pain or pain in the previous 24 hours,¥-33449.4

Functional status. Functional status was measured by most
studies using a validated instrument, such as the Oswestry
Disability Index?353239:4042.% or the Roland-Morris disabil-
ity questionnaire,3”%4143 whereas other older studies assessed
this construct by questioning participants about their abiliry
to perform a number of specific back-related activities, such
as the ability to walk across a room or to sit up or get up out
of a fow chair#+54743" Two studies did not assess funcrional
status. **5°

Recovery. Although most assessed this construct, few as-
sessed it wiz the global improvement or similar (3-, 5-, or
7-point Likert scale) scale.#143464% Other studies used, for ex-
ample, a composite score consisting of various instruments
or measures to determine whether their participants were re-
covered or not,¥475° examined number of days to recovery
and plotted via a Kaplan—-Meier curve,*é*® based recovery on
50% improvement as measured by the ODL»* asked par-
ticipants whether they wete recovered or not*** or whether

Spine

they thought the treatment was effective.* Six studies did not
measure recovery,}22940:42.4551

Seco outcomes. Seven studies measured return-to-
work, 34041454690 and 2 studies measured general functional
status. 6%

Other outcomes. Two studies conducted cost-effectiveness
analyses. % Five studies examined medication usage. 174046

Foltow-up. More than half of the studies limited follow-up
to short-term measurements only {i.e., <3 mo),¥-3742-H4+-0
including in particular one study that measured the effect 2
days post-treatment only.** Five studies measured the long-
term {i.e,, >12 mo) effects of the treamments 3240414346

Safety. Six studies, with a total of 1195 participants, reported
on adverse events #¥%241464 Oge study reported 4 serious
adverse events occurring equally in both the experimental
and control groups; however, “neither of the events seemed to
be related to the allocated treatment strategies.” In another
study, 25% of the participants reported at least 1 side effect
of treatment; howeves, there were no differences between the
groups and all symptoms resolved within 48 hours of onset.™
None of the other studies reported serious adverse events.

Exclinded Studies

Many studies were excluded because the proportion of par-
ticipants with acute low back pain was unclear or unspeci-
fied 24 the contribution of SMT to the overall treatment
effect could not be determined,s>* participants had predomi-
nantly subacute or chronic low back pain™" or exclusively
sciatica. Other reasons for exclusion were the study was
a pseudo-RCT {e.g., alternawe inclusion),™ the authors did
not evaluate their participants beyond 1 day,”™ no relevant
outcome was measured,” or asymptomatic participants were
included ®

Risk of Bias in Incdluded Studies

The results from the RoB analysis for the individual studies
are summarized in Figure 2. In total, approximately one-third
of the studies were considered to have a low RoB,3313%4
representing 34% of all participants. Overall RoB scores
ranged from 0 to 9 (median [IQR] 3 [2, 6]). It should be noted
that personal contact with Hallegraeff et al** resulted in this
study being given an overall low RoB, although the eriginal
evaluation resulted in a high RoB. Only 2 other trial authors
responded to our assessment of the RoB for their study, which
did not result in any other modifications.

Allocation (Selection Bias)

In 7 studies {(35%), both the sequence generation and allo-
cation procedure were conducted properly 3233753630390
In an additionai 4 studies (20%), the sequence genera-
tion was conducted properly, but they were questionable
regarding the allocation because this was inadequately
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described. 3474348 In the remaining studies it was unciear
whether the sequence gencration and allocation were
properly conducted.

8Blinding (Performance Bias and Detection Bias)
One study attempted to blind participants to treatment type’’;

however, the results suggest that the participants were able to
decipher their group allocation.

Incomplete Outcome Data (Attrition Bias)

In 1 study, loss to follow-up exceeded 50% of the population
at the second follow-up measurement {3 wk),* representing
a fatal flaw. In various other studies, the loss to follow-up
exceeded the 30% cut-off for long-term data, representing
potentially biased results,

Selective Reporting (Reporting Bias)

Eight studies (40%) were published in the 21st century. It was,
therefore, expected that few studies would fulfill chis criterion
because it has only been relatively recentdy (i.e., since July
2005) that trial protocols are required to be registered.¥¢%
It is noteworthy that one older study indicated that recovery
had been recorded at 1 month but did not report this, nor
other secondary outcomes,” whereas in other studies return-
to-work was measured but not reporred® and similarly for
recovery in another study.®

Other Potential Sources of Bias

Publication Bias
No firm conclusions could be drawn from the funnel plots that
were suggestive of publication bias (available upon request).

Source of Funding

Most studies were funded by nonprofit organiza-
tions 33-M37A2-M4851 or pavernmental sonrces, 414 whereas in
other cases a combination of funding sources were used includ-
ing industry.2*%#* In other cases it was unclear or unspeci-
fied S50

Effects of Interventions

Data were not extracted from one study beyond the 1-week
follow-up excessive drop-outs (ie, >50%)* and not
extracted from a second study thought to have a faral flaw
as it demonstrated a significant difference between groups for
baseline pain.®® In addition, data could not be extracted from
3 studies and these are described below.*®**5? The quality of
the evidence is summarized in the “Summary of Findings”
tables (Tables 1—4). The data and analyses for all comparisons
are available upon request.

Effect of SMT Versus Inert Interventions

Data were available for extraction from 2 studies with a
low RoB*#! and 3 scudies with a high RoB.*#*35¢ For the
outcome of pain, there was low-quality evidence (high
RoB, imprecision) from 3 studies**%* that SMT was

E166 wwwspinejoumal.com

not significantly better than inert interventions at 1-week
follow-up (MD 0.14; 95% CI —0.69 to 0.96) and low-
quality evidence (inconsistency, imprecision) from one
study*’ that SMT was significantly better at 1- and 3-month
follow-up (MD -1.20; 95% CI —2.01 to —0.39 and MD
—-1.20; 95% CI —2.11 to —0.29, respectively). Data from
one small study with a high RoB* (n = 44) could not be
extracted, bur the results suggested a significant immediate
effect on pain relief when SMT was compared with detuned
diathermy; however, there were no significant differences
between the groups thereafter, including 1-week follow-up
(Table 3).

For the outcome of functional status, there was moderate-
quality evidence (imprecision) from 2 studies*#? that SMT
was not significantly better than inert interventions at 1.week
follow-up {SMD —0.08; 95% CI —0.37 to 0.21) and low-
quality evidence (inconsistency, imprecision) from cne study*'
that SMT was not significantly better at 1 and 3 months
(SMD —0.27; 95% CI —0.58 to 0.04 and SMD ~0.28; 95%
ClI —0.59 to 0.02, respectively).

In a separate analysis, one study with a low RoB* exam-
ined the effect of SMT wversus detuned ultrasound in those
who received cither diclofenac or placebo. For the outcomes
of pain and functional status, there were no significant differ-
ences at 1-, 2-, 4-, or 12-week follow-up, with the exclusion
of the 2-week follow-up for functional status, which favored
SMT (MD —1.4; 95% CI —2.7 to —0.1). These data were not
presented in the pooled analyses because they were not avail-
able from the publication.

For the outcome of recovery, evidence was available from
2 studies’® ar 1-week follow-up. They demonstrated non-
significant, but conflicting results. One relatively large study
(n = 239) with a low RoB* suggested benefit in favor of inert
interventions {RR 0.74; 95% CI 0.50-1.09), whereas the
other relatively small study® (n = 24) suggested benefit in
favor of SMT (RR 3.50; 95% CI 0.91-13.53). Furthermore,
there was low-quality evidence {inconsistency, imprecision)
from one study* that SMT was not significantly better at 1
and 3 months (RR 0.98; 95% CI 0.86-1.11 and RR 1.00;
95% CI 0.98-1.02).

No data were available for quality of life, rerurn-to-work
or cost-effectiveness.

Effect of SMT Versus Sham SMT

One study was identified.” For the outcomes of pain and
functional status, there was very low-quality evidence (high
RoB, inconsistency, imprecision) from 1 study” that SMT was
not significantly better than sham SMT at 1-month follow-up
{MD —0.50; 95% CI —1.39 to 0.39 and SMD -0.35; 95%
CI —0.76 to 0.06, respectively). No data were available for
recovery, quality of life, return-to-work, or cost-effectiveness
(Table 4).

Fffect of SMT Versus All Other Interventions

Data were available for extraction from one study with
a low RoB* and 6 studies with a high RoB.}2*+4 For
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Figure 3. Forest plot of comparison: spi-
nal manipulative therapy versus all other
therapies, cutcome “pain.”

the outcome of pain, there was low-quality evidence (high
RoB, imprecision} from 3 studies*#*#7 that SMT was not
significantly better than other interventions at 1-week follow-
up (MD 0.06; 95% CI —0.53 to 0.65); moderate-quality
evidence (high RoB) from 3 studies* 4447 that SMT was not
significantly better at 1-month follow-up (MD —0.15; 95%
CI —0.49 to 0.18); low-quality evidence (high RoB, inconsis-
tency (B = 81%)) from 2 studies*’* that SMT was not sig-
nificantly better (MD —0.20; 95% CI —1.13 t0 0.73} at 3- t0
6-month follow-up; and very low-quality evidence (high RoB,
inconsistency, imprecision) from one study* that SMT was
not significantly better (MD 0.40; 95% CI —0.08 to 0.88)
{Figure 3; Table 1).

For the cutcome of functional status, there was low-qual-
ity evidence (inconsistency, imprecision) from one sudy*' that
SMT was not significantly berter than other interventions
at 1-week follow-up (SMD 0.07; 95% CI —0.18 wo 0.33);
moderate-quality evidence {high RoB) from 3 studies™*'#
that SMT was not significantly better at 1-month follow-up
{SMD -0.11; 95% CI —0.26 to 0.05); low-quality evidence
(high RoB, inconsistency [I? = 51%)]) that SMT was not sig-
nificantly betrer at 3- to 6-month follow-up (SMD —0.03;
95% CI —0.33 to 0.15); and low-quality evidence (high
RoB, imprecision) that SMT was not significantly better at
12-month follow-up {SMD 0.06; 95% CI —0.14 to 0.25)
(Figuze 4).

For the outcome of recovery, there was low-quality evi-
dence (high RoB, imprecision) from 2 studies**” that there
was no significant difference at 1 month (RR 1.06; 95%
CTI 0.94-1.21) and very low-quality evidence (high RoB,
Spine

(v wmncer; Fig 4, 50 1t fwn o ssfies.

@3, PT, Beted vpen Fig.d and Tebls 3, B0 uead Fom beseiting veluet.

{T) Doty based upen Fig 1 &nd Table 5.

{1 Dada based upon Fig.1 and 1.5 iom 1997 pubicsisn i 7.3 fom e 1898 publiceion.

inconsistency, imprecision) from one study* that SMT did
not result in significantly better recovery at 3 months (RR
1.29; 95% C1 0.96-1.74).

For return-to-work, data were available from one study
with a high RoB.* This smudy demonstrated similar propor-
tons of pasticipants during the treatment phasc and at 6
months who were no longer on sick leave.

Dara not able to be extracted from one study* exam-
ined the effects of SMT to exercise and standard GP care.
At 1-month follow-up, there were no significant diffecences
between the interventions for the outcomes of pain, func-
tional status, or socioeconomic disability (including sick
leave, low back pain recurrence, and change of job because
of low back pain).

Two studies conducted cost-effectiveness analyses. One
study conducted a cost-minimization analysis, which demon-
strated that the differences in cost during I-year follow-up
for SMT compared with GP care alone or an exercise pro-
gram were small; however, no formal statistical comparison
was conducted.® Furthermore, cost data were not entirely
complete {i.e., only the costs of treatment, the investigations
[i.e., imaging] and operations were collected as direct costs).
In addition, cost-minimization analyses may have limited
application because it assumes that the outcomes are equiva-
lent; therefore, these results should be viewed with some cau-
tion. Another study examined differences in costs at 1 year
between those receiving chiropractic care and physiotherapy.
The study demonstrated small, nonsignificant differences in
costs.*

No data were available for quality of life.
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Effect of SMT Plus Another Intervention Versus the Inter-
vention Alone

Data were available for extraction from one study with a low
RoB* and 2 studies with a high RoB.3** For the outcome of
pain, there was low-quality evidence (inconsistency, impreci-
sion) from one study®® that SMT plus another intervention
was not significantly better than the intervention alone at 1
week or 3- to 6-month follow-up, respectively (MD 0.84;
95% CI —0.04 t0 1.72 and MD 0.65; 95% C1 —0.32 t0 1.62)
(Table 2).

For the outcome of functional status, there was low-quality
evidence (high RoB, imprecision) from 2 studies®™* that SMT
plus another intervention was significantly better at 1-week
follow-up (SMD —0.41; 95% CI —0.73 to —0.10); low-qual-
ity evidence (high RoB, imprecision) from 3 studies®*** that
SMT was not significantly better at 1 month (SMD -0.09;
95% CI -0.39 to 0.21} and low-quality evidence (high RoB,
imprecision) from 2 studies*** that SMT was notsignificantly
better at 3 months (SMD =0.22; 95% (I —0.61 to 0,16). The
study reported in Childs ez a** demonstrated a strong, clini-
cally relevant short-term effect (SMD —0.65; 95% CI —1.00
to —0.30).

For the outcome of recovery, there were conflicting results
from one study with a low RoB* and 2 studies with a high
RoB.»* There was low-quality evidence (inconsistency,
imprecision) from the one study with a low RoB,* which dem-
onstrated no significant effect on recovery at 1 week or 3 o
6 months, respectively (RR 0.89; 95% C10.32-2.47 and RR

E172  wwwsplnejournal.com

Figure 4. Forest plot of comparison: spinal
manipulative therapy versus all other ther-
aples, outcome “functional status.”

0.75; 95% CI 0.51-1.10). One reladively large study® (n =
131) with a high RoB demonstrated a weak, significant effect
(RR 1.74; 95% CI 1.19-2.55) in favor of SMT at 1 month.
The remaining study that had a high RoB, examined vari-
ous subgroups that were defined by duration of the baseline
pain, The results were conflicting and by and large, they were
nonsignificant. One of the subgroup comparisons from Mac-
Donald and Bell represented a moderate, significant effect on
recovery at 3 to 6 months (RR 2.06; 95% CI 1.07-3.97).%

For the outcome of return-to-work, there were data from
one study with a high RoB. There was very low-quality evi-
dence (high RoB, inconsistency, imprecision) that there was
no significant effect on reum-to-work (RR 1.21; 5% CI
0.99-1.47).

No data were available for quality of life or cost-effective-
ness.

Effect of SMT Versus Another SMT Technique

Data were not pooled for this comparison because it was
thought that a pooled estimate would not represeat a clini-
cally meaningful assessment because various different tech-
niques were being compared with one another; therefore, the
individual estimates are described here. In general, side-lying
and supine thrust SMT techniques demonstrated a shore-term
statistically significant difference compared with nonthrust
SMT techniques for the ontcomes of pain, funcrional status
and recovery, and a significant difference at 6 monchs for
the outcome of functional status but not pain or recovery.
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No significant difference was identified between the different
thrust techniques for any outcome or time interval.

In a second study, no short-term effect on functional status
was observed for high-velocity SMT versws mobilization. In a
third study, the short-term effect (48 hr post-treatment) of 2
different side-lying SMT techniques were compared with one
another (lumbar pelvic vs. neutral-gap SMT).** No statisti-
cally significant difference was observed berween the 2 tech-
niques for pain or functional status.

In a third study, the effects of high-velocity SMT were
compared with mobilization, No significant differences wese
found for short-term functional status,

No data were available for quality of life or cost-cffectiveness.

Other Clinical Variables and Sensitivity Analyses

Data were insufficient per comparison, cutcome, and follow-
up measurement to allow us to assess the effect of SMT for
any of the planned sensitivity analyses (e.g., by RoB, success
of randomization, specific type of SMT technique used). Nev-
ertheless, only 2 studies demonstrated a strong clinically rel-
evant effect: a small study (n = 24) with a high RoB** and to a
lesser extent the study by Childs ez aP* (also with a high RoB).

DISCUSSION

Summary of Main Results

In general, for the primary outcomes there is low- to very
low-quality evidence of no difference in effect of SMT com-
pared with inert interventions, sham SMT, or when added to
another intervention, and varying quality of evidence (from
very low to moderate) of no significant difference in effect of
SMT compared with other interventions. There are 2 minor
exceptions. There is a statistically significant short-term but
not clinically relevant effect of SMT on pain relief compared
with inert interventions (1 RCT; MD —~1.20; 95% CI —-2.01
to —0.39) and a moderare short-term effect of SMT on func-
tional status when added to another intervention {2 RCTs;
SMD —0.41; 95% CI —0.73 to —0.10). Furthermore, 2 stud-
ies demonstrated a positive, in some cases clinically relevant
effect of SMT as an adjuvant therapy for functional status
{1-week change in Oswestry of 9.2; 95% CI 4.4-14.1) and
recovery (RR 2.06; 95% CI 1.07-3.97) (Childs ez 4/ Mac-
Donald and Bell** respectively); although these were isolated
effects in studies with a high RoB.

To some extent, these results seem inconsistent because one
would expect the effect of SMT compared with sham treat-
ment or inert interventions to be greater than that of other
{effective) interventions, such as exercise or physiotherapy.
The observation that there is no difference across the vari-
ous control groups is confusing. In pare, these results might
be explained by the low-quality level of evidence, which is a
result of the smalj numbers of studies identified per compari-
son, outcome, and time interval, and typically investigated by
studies with a high RoB. More importandy, the 6 RCTs with
a low RoB demonstrated no clinicaily relevant effect of SMT
across the various comparisons.»~363%3%4 In light of these
findings, it is difficulr to come to any strong conclusions or

Spine

make recommendations regarding the use of SMT for acute
low back pain.

Two impottant factors might have influenced these results.
Fisst, acute low back pain is known for its favorablc natural
history; therefore, demonstrating a clinically relevane differ-
ence represents a unique challenge. Second, baseline pain and
functional status were, on average, at moderate levels for the
study populations in most studies. Therefore, so-called floor
effects {meaning there is too linle room for improvement)
cannot be discounted.

It is noteworthy that the majority of studies that ase reg-
istered and currently being conducted are investigating the
cffect of SMT for subacute and chronic low back pain. Con-
sequently, the issue of effectiveness of SMT for acute low back
pain is not likely to be resolved in the near furuce. Importantly,
there was no evidence of serious adverse events demonstrated
in any of the trials, although all RCTs were too small to give
any reliable and precise estimate of these types of events; these
have been described elsewhere.* Howeves, 2 large cohort
studics of SMT failed to identify any serious adverse events
following more than 6500 SMT treatments to the neck or low
back, or both."*#

Overall Completeness and Applicability of Evidence
Virtually all the studies included in this review were con-
ducted in North America or Europe and include a rather
broad category of participants (i.e., most were middle-aged,
had little to no radiating pain, and were recruited from pri-
mary or tertiary care). Furthermore, care was provided by a
variety of practitioners, including chiropractors, ostcopaths,
and manual therapists; therefore, the results of this review
might be generalized 1o various settings. Nevertheless, there
are concerns thac applying SMT to such a heterogeneous
population as aspecific low back pain is likely to inevitably
lead to small-to-moderate effects. In contrast, there is evi-
dence from studies evaluated in this review that (perhaps)
clinically relevant differences are obtained when clinical pre-
diction rules {CPRs) or forms of subgrouping are applied.’*"
Although the trial conducted by Brennan et al** was intended
to compare the outcomes of those receiving treatments that
were matched (or unmatched) to specific subgroups on the
basis of their initial clinical presentation, our analysis did not
take this into account; sather, we extracted the data from the
unmatched patient assignment. Thus, although SMT might
be an effective therapy for specific subgroups, there is too
little information at present to draw any strong conclusions.
In addition, to our knowledge only 2 studies have examined
CPRs for SMT in patients with acute low back pain, namely
the CPR of Childs et al,»* which failed to be validated in
another trial.¥

Other factors that might have influenced these resuks
are the specific features of the treatment, namely frequency
and duration. However, that is difficul for us to evaluate
because only slightly more than half of the studies reported
this feature. Future reviews could benefit from studies that
provide more insight into the details of the intervention as
well as providing details regarding the practitioner.
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Quality of the Evidence

Although many questions remain about the effect of SMT,
especially given the fact that ewo-thirds of the included stud-
ies demonstrated a high RoB, questions may also be raised
regarding the quality of the extracted data. In many cases,
pacticularly for the older studies published before 2000, data
were estimated from figures or graphs, which in most cases
lacked a measure of variance, Furthermore, we extracted final
scores or values rather than change scores or values adjusted
for various confounders because the vast majority of studies
presented only the former. Therefore, the reader should not
place too much emphasis on the precision of the pooled esti-
mates, meaning the pooled point estimates might be compro-
mised. Lastly, relatively few participants were identified for
any of the principal outcome measures; therefore, none of che
findings should be considered robust.

Potential Biases in the Review Process

The most important and obvious limitation is the large num-
ber of studies with a high RoB. Although there is empirical
evidence in the field of low back pain thar studies with a high
RoB tend to yield a larger effect,? it is unclear to whar extent
this might have influenced the overall results. An additional
limitation is the low numbers of studies and small sample
sizes identified per comparison, outcome, and time interval,
which prohibited us from conducting any meaningful sensi-
tivity anatyses. Other limitations include potential publication
bias. Published trials are generally larger and may show an
overall greater treatment cffect than studies published in the
“gray" literature; therefore, it is important to include these lar-
ter studies in systematic reviews.'* Although we only searched
online sources for gray literature, funnel plots did not sug-
gest this was an issue, In addition, the source of funding is
an important consideration because of potential financial
conflicts and influence from industry-sponsored research®™*;
however, most of the studies were funded by nonprofit or
governmental institutions, and this would not seem to be an
important concern, Finally, it must be declared that the prin-
cipal author of this review (S.M.R.) is a chiropractor and uses
SMT in his daily practice; however, any potential bias assodi-
ared with that authorship musrt be offset by a team of reviewer
authors with impeccable academic reputations and who have
no financial gain from the conclusions drawn in this review.

Agreements and Disagreements With Other Studies or
Reviews

In principal, the results and conclusions of this updated
review are consistent with the previous edition of the review,
namely that SMT is no better than standard interventions
for acute low back pain. However, one important conclu-
sion from the previous review was that SMT demonstrated a
short-term, clinically relevant «ffect on pain relief compared
with sham SMT or other therapies thought to be ineffective
or harmful. This is in contrast to the findings of this updated
review, Although we found a moderate clinically relevant,
short-term effect of SMT compared with inert incerventions
for pain relief, this was from just onc study,* albeit a study
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with a low RoB. Importantly, no significant effect was found
for functional improvement. Importantly, some of the stud-
jes included in the previous review were excluded from this
update for the various reasons listed for the excluded studies.
Therefore, we think that this update is a better reflection of
the effect of SMT for acute low back pain.

This review is not in agreement with a recent systematic
review, which was much more positive.” Approximately
one-third {n = 5/14) of the studies in that review were not
included in this review because they either evaluated patients
with sciatica exclusively (n = 2) and therefore were thought
to represent a subgroup of patients with low back pain not
evaluated here or included studies with subacute (n = 1) or
a mix of subacute and chronic pain (n = 1) or included stud-
ies in which the contribution of SMT could not be propecly
determined (n = 1). However, our findings are consistent with
other recent systematic reviews.*$

CONCLUSION

Implications for Practice

No high-quality evidence was provided for any comparison,
outcome, or time interval; therefore, no strong conclusions or
recommendations can be made for the use of SMT for acute
low back pain, SMT seems to be no better than ather existing
therapies for pain reduction and improvement of functional
status. ‘The decision to refer for SMT should be based upon
costs, preferences of the patient and providers, and relative
safety of the various treatment options.

Implications for Research
T would seem from the continuing “disappointing™ results
from the trials included in this review (at least from the per-
spective of the clinician) that either further research on such
heterogencous populations with acute low back pain is a
waste of funding or that something more fundamental is lack-
ing in our approach. The small to moderate effects seen in
clinical trials covering both pharmacological and nonpharma-
cological interventions have been a point of contention and
discussion by numerous authors,*?*! while clinicians wonder
why the dramatic effects sometimes observed in their clinical
practice are not reflected in these trials. At least one lesson
should be drawn from this review, continuing in the same vein
seems pointless. After all, there are currently more than 100
RCTs of SMT for low back pain.? Despite the disappointing
quality of the evidence examined here, a more precise estimate
of the effect of SMT for acute low back pain, a conditdon
with a rather benign natural history, does not seem to be the
way forward. Preventing the onset of chronic low back pain,
which is disabling and expensive, may be a much more clini-
cally relevant question. Relatively few of the studies included
in this review followed paticnts long enough to identify chro-
nicity or recurrence as an outcome, although any such studies
would have to be sufficiently large and powered to adequately
address this. Observational designs might sooner be the
design of choice to identify who develops chronic complaints
and recurrent symptoms.
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There remain various avenues yet to be explored. Exam-
ples include better identification of subgroups likely to
respond to SMT, such as through the use of clinical pre-
diction rules. Other examples include better definitions
and reporting in trials of SMT so that interpretation of the
results is more transparent. Various initiatives are under-
way. For example, our research group is currently conduct-
ing a large-scale international survey using a Delphi process
designed to reach consensus as to which items should be
included in a description of SMT in future trials. This effort
is designed to represent an extension of the CONSORT
statement.

Other areas to be considered include whether we should
abandon the search for a better diagnosis or better identifica-
tion of the pain generators in favor of a diffcrent approach.
Apart from identifying those with serious pathology, radicu-
lar pain, and psychosocial factors, it would seem that we
have not proceeded beyond the aspecific (or “uncompli-
cated™) back pain model.”? Various examinarion procedures
and tests can be conducted, which include advanced imag-
ing, neuromuscular testing, or diagnostic blocks, all of which
remaove aspecific low back pain from the primary care arena;
however, it is unclear to what extent this might influence cli-
nician behavior and more importantly, whether the patient
is likely to benefit.* It seems unlikely that the search for a
better diagnosis through better identification of pain gen-
erators or better identification of pathelogy will lead in the
right direction. Alternative approaches include dropping the
aspecific back pain model, which includes a rather heteroge-
neous group of patients, in favor of better classification of
patients through identification of pain through movement,
such as directional preference or mechanical diagnosis and
therapy (i.e., the McKenzie approach). Other approaches
might include use of diagnostic algorithms, such as those
that include components of the diagnostic triage and direc-
tional preference.

These are but a few examples of the way to proceed, and it
seems imperative that these problems be resolved before fur-
ther research is conducted. Finally, it is imperative that any
future studies include an economic evaluation.

> Key Points

Q A systematic review assessed the effects of SMT for
acute low back pain.

O Twenty RCTs were Identified (N = 2674), 6 (30%) of
which had alow RoB.

Q Low- to very low-quality evidence suggests no differ-
ence in effect for SMT compared with inert interven-
tions, sham SMT, or as adjunct therapy and very low
to moderate avidence, which suggests no difference
in effect for SMT when compared with other
interventions.

{0 Data were particularly sparse for recovery, retum-to-
work, quality of life, and costs.

Spine

Q@ Our evaluation is limited by the low numbers of
studies; therefore, future research is likely to have an
important impact on this assessment.

O Future RCTs should examine specific subgroups and
include an econorlc evaluation.
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SYSTEMATIC REVIEW

Assessing the risk of stroke from neck

manipulation: a systematic review
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SUMMARY

Background: Strokes, typicaly Involving vertebral artery dissection, can foflow
cenvical spinal manipulative therapy, and these types of stroke accur rarely. These
is disagreement about whether a strong association between neck manipulation
and stroke mdsts. An earlier systematic review found twa relevant studies of asso-
datlon that used controls, which also discussed the limitations of the two papers.
Our systematic review updates the earlier review, and aims to determine whether
conclusive evidence of a strong association exists. Methods: PRISMA guidelines
for systematic reviews were followed, and the literanre was searched using a
strategy that Induded the terms ‘neck manipuiation” and ‘stroke’ from the Pub-
Med, Embase, CINAHL Plus and AMED databases. Citations wese induded if they
met criteria such as being case—control studies, and dealt with neck manipulation
and/or neck mavement/positioning. Papers were scored for their guality, using
similar cshtaria to the earfier review. For individua! iteria, each study was assigned
3 full positive score if the criterion was satisfied completely. Results: Four case—
contrul studies and one casa—comtral study, which induded a case- oossover
design, met the selection criterla, but all of them had at least three items in the
quality assessment that failed to be completely positive. Twa studles were assessed
to be the most robustly designed, one Indicating a strong association batween
stroke and various intensities of neck movement, inclyding manipulation, ard the
other suggesting a8 much reduced relative association when using primary care
practitioners’ visits as controls. However, potential biases and confoundars render
the results inconclusive. Condusion: Condusive evidence & lacking for a stong
assocation between neck manipulation and stroke, but i ako absent for no asso-
ciation. Future studies of assodiation will need to minimise patential biases and
confounders, and ideally have sufficient numbers of cases to allow subgroup analy-
sis for different types of neck manipulation and neck movement.

Review criteria

A predefined searth stratagy, using the PUBMED,
EMBASE, CINAHL PLUS and AMED medical
databases, was employed to find studies that
measured the association between neck
manipulation and stroke. The study followsd the
PRISMA guidelines. for systeraatic reviews, and
the guality of each of the exraced studies was
wssessed wsing similar citerla that had been
devtloped for 2 previous systematic review.

Message for the clinic

» Conclusive evidence seems to be Jacking for a
swong association betwesn neck manipulation
and seke, and ako appaans to be absent for no
sodation.

« Informed consent should be cbtzined from
patients before peck manipulation ks
atministered, advising them that neck
movemnents, incuding manipulation, may increase
the 7isk of a rare form of stroke.

It is recognised that cases of stroke, typically

Background

Neck manipulation, often referred to as cervicel spinal
manipulative therapy (c¢SMT), is a popular form of
patient care. It is provided for the relief of cervical
spine related conditions 1o approximately 80% of
Australian chiropractic patients (1), and there are
about 30% of Perth, Western Australian adults who
have attended a chiropractor at some time in their life
{2). There are also high levels of chiropractic utilisa-
tion in the USA and Canada, with 12% of adults
attending a chiropractor per year, and 809 of visits
involving SMT (3,4). Other health care practitioners,
such as physiotherapists (5), osteopaths (6) and some
medical practitioners (7) also provide cSMT.

involving vertebral artery dissection (VAD) and to a
{esser extent internal carotid artery dissection (ICAD),
can occur soon after ¢SMT (8-10). There seems to be
some consensus that cSMT and other neck move-
ments can trigger cerebrovascular accidents in suscep-
tible individuals, and that the precise incidence
remains unknown. These strokes are generally consid-
ered to be rare, but there remains uncertainty about
the Jevel of contribution from cSMT (10,11).
Dissection of the vertebral artery {VA) and internal
carotid artery (ICA) involves severe headache and
nieck pain before the presentation of stroke in approx-
imately 80% of cases (12,13), and specific indicators
for susceptibility are usually absent from the history
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and examination {10,13). Therefore, patients may
present with dissection related pain in the belief that
the pain is musculoskeletal, and <¢SMT may cause
enlargement of the associated thrombus and/ or initi-
ate embolisation leading to stroke (14,15). Such cases
may either be cerchrovascular accidents in evolution,
in which ¢SMT had hastened the inevimble (14), or
strokes that occurred in patients for whom the dissec-
tion would have resolved spontanecusly had the
artery not been reinjured (16},

The fact that strokes can be triggered by ordinary
daily activities involving movements or sustained
positioning, especially cervical rotation and/or exten-
sion (17), suggests that not all stroke cases temparally
related 10 ¢SMT have pre-existing arterial dissection.
It seems likely that there is inherent fragility of the
arterial wall (9) caused by genstic predisposition and
biomechanical abnormalities, particularly of the VA
during contralateral rotation, that increase the risk of
dissecdon with neck rnovement (18).

There is controversy about the level of risk of
stroke from ¢SMT, with one view ciziming that there
is a strong associstion between the two (19), and
another suggesting that a strong association is absent
(6). Rubinstein et al. (20) systematically reviewed the
literature regarding potential risk factors for stroke
from cranic-cervical artery dissection (CAD, which
combines VAD and ICAD), including ¢SMT, and
found two studies of association for ¢SMT that
involved controls for comparison with cases. The
first, by Rothwel et al (21), indicated a strong asso-
ciation for cervical chiropractic visits within one
week of a vertebrobasilar ocdusive stroke. The sec-
ond, by Smith et al. (22), found a strong association
for ¢SMT within 30 days of CAD. However, both
studies have major limitations that render their
results inconclusive (20). Our systematic review
wpdates Rubinstein et al. ‘s analysis for <SMT (20}
and aims to assess the quality of the newer studies in
compatison with the earlier ones, as well as to deler-
mine whether there is conclusive evidence of a strong
association between ¢SMT and CAD stroke,

Methods

The design of this systematic review of the literature
follows the Preferred Reporting Items for Systematic
Reviews & Meta-Analysis (PRISMA} guidelines {23},
as described in the following.

Protocol and registration

A specific registered protocol for systematic reviews of
studics dealing with risk assessment seems to be lacking.
We used a similar protocol to that employed by Rubin-
stein et al. (20) in their systematic review of risk factors

© 2012 Blackwell Publishing Lid
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for CAD for assessing the quality of the selected studics,
Items are listed in Table 1 of the Results with some
changes that we made as described in the following, We
modified their item D to include socio-economic status
matching, which is relevant to population-based case-
control studies. Under ‘Data analysis and presentation’,
we have added item N ‘Positive if the analysis was likely
1o correct for confounders’. If the quality of the col-
lected data was very poor, attempts at corresting con-
founding factors may be unsuccessful.

Eligibility criteria

Studies with designs, such as randomised control
trial, cohort, case—control and case-crossover, were
eligible for inclusion, whereas case reports, case ser-
ies, abstracts and letters to the editor were excluded
to ensure examination of the highest standard of
research. Other criteria for incusion were that stud-
jes: (i) had a population with a confirmed or
assumed diagnosis of CAD, and also 2 control group,
{ii) had individuals exposed to specific incidences of
¢SMT or mild neck trauma, noteworthy neck move-
ments or positioning end (iii) were full reports.
Studies were excluded if the dissections were because
of surgery, acteriography or major trauma.

information sources

Datsbases were accessed from 1966 to 2012, and
included PubMed and Embase, which were last
searched in 2005 by Rubinstein ct al. (20}, together
with CINAHL Plus, and AMED.

Search and study selection

The search strategy used MESH headings that
induded: ‘neck manipulation’ combined (Boolean
AND) ‘stoke’ with (NOT) ‘surgery’, with (NOT)
‘animal’. Relevant combinations of free text terms
such as ‘cervical manipulation’ (AND) ‘vertebral
artery dissection’ (OR) ‘internal carotid artery dissec-
tion', were used for all databases. No restrictions were
placed on the year of the study, gender or age of
patients, or language. Papers were limited to those
that deal with ¢SMT, or neck movement/positioning.
All abstracts that met this search strategy were exam-
ined, ns were the associated bibliographies. To test the
reliability of the search strategy, both MJH and KV
made searches, blinded from each other, using Pub-
Med and the following string: ‘neck manipulation’
AND *stroke’, and these searches were compared.

Data extraction process

MTH collected only the eligible papers and scored their
quality using the criteria set out in Table 1, whereas
KV, CF, OL and GJH shared the papers between them
and used the same scoring criteria. All five scorers were
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dissection

Tabls 1 Metl_mdological.ai.mrhfnruscningth:qmlisyufmdiaonne:kmmipuhﬁonulmkﬁnmﬁrrmbnvmmdamﬁdmzy

Rothwell Smith
et al, {21}

Diwrich  Cassidy  Thomas

etal(22) etal(28) etal{25) otal (26)

Objective of the study
Study population

tases was confirmed
Blinded assescment

anaipsls

N. Positive Hf the analysis was lkely to comect for all potential confounders

A Positive if the hypothasis and/or the objective of the swdy Is dearly defined  +

B. Positive If the main features of the study population were stated +
C. Positive if the incusion/extlusion aiteria of the study poputation was +
clearly stated to enable repfication of the study
D. Pesitive If comrols were age-, sex-, and sodo-econaemic status-matched, +
recrulted in the same time frame as'the cases, and were
non-cerebrovascular stroke cases
E. Positive if subjects were consecutively inchuded +
Description of potential cenfounders
F. Positive If comorbidity or concomitant disease, such as vascular risk -
factors, were reporied and presentzd in the data
Assassmant of rsk factors
G. Positive if neck manipulation was clearly defined =
H. Pasitive if the outcome lnstruments used to determine the exposure to ?
neck manipulation were vafid and reflable
Assessment of outcome/disaase (VA dissaction)
L Poshive H CAD, VAD, {CAD were dearly defined and the diagnasts of -

1. Posttive If detenmination of exposure was stricy applied without +
knowdedge of outeome/disease siatis, when necessary

Data analysis and presentation
K. Pocitive If the methods of statistical analysis were appropriately tsed and +
massures of association were estimated (incuding confidence intervals)
L Positive if a swraiified or multivariable analysis was used and potential +
comfounders were used in the analysis
M, Pusitive If the number of cases examined in the final multivasiable model +
were at least 10 times the number of independent variables used In the

Ve

¥+ ¥+ %+ %+

KEY: "+ the item mests the eriterlon; ‘' the Hem does not meet the aiterion; Y +* the item partially meats the aiterion: 7' it is not dleas that the criterion is
fmet; "N/A" the hem does not apply to the study,

blinded from cach other's results. Each study was
scored for individual criteriz using the following: a full
positive score if the criterion was completely satisfied, a
negative score if the criterion was not met in any way
and a half positive score if the criterion was partially
satisfied. Inadequately deseribed items or items that
were not applicable were noted, The scorers discussed
their results and aimed to reach agreement, and in cases
where agreement was not possible, APB made the final
decision. If there were duplicated papers, we relied on
the first paper.

Data items
Extracted data included characteristics of the study
population, the risk factor, ie. ¢SMT or neck

movement/positioning, potential confounders and
the strength of assoclation.

Risk of bias in individual studies

‘The scorers addressed the types of potential bias that
may occur in the selected papers, such es sclection
and recall bias. This was mainly done from the study
level rather than the outcome level, and is discussed
qualitatively rather than making any attempt to
quantify the bias.

Summary measures

Results were expressed as crude odds ratios (OR crude)
and/or adjusted odds ratios (OR ), if available and
95% Cls.

© 2017 Blackwell Publishing Lid
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Synthesis of results

We followed the example of Rubinstein et al. (20)
and limited the analysis of data to that discussed
thus far, and avoided any attempt to provide overall
validity scores based on quality assessment. Rubin-
stein etal, (20) explained that such scoring may
ignore the quality of individual items, and that it
could result in some shortcomings being diluted.

Risk of bias across studies
To reduce the effect of publication bias, references in

the primary source papers were also scarched and
assessed for eligibility.

Additional analysis

Other analyses, such as meta-analysis, were unlikely
to be made because the Rubinstein et al. study found
heterogeneity across their selection of studies that
made pooling of results inappropriate. Subgroup
analyses were unlikely to be achievable because of
the small number of studies that are likely to be
obtained.

Results

From 159 citations, using a search for ‘neck manipu-
lation' AND ‘stroke’ from PubMed, MJH and KV
found the same five abstracts that fulfilled the criteria
for Inclusion, suggesting good reliability of the search
strategy. The bibliographies of these papers, the other
databases, and searches using different terms yielded
no further relevant papers (Fig. 1).
The extracted studies are:

¢ Rothwell etal. (21), in a retrospective popula-
tion-based nested case-control study, utilised hospi-

150 PubMed citations
154 ciations axtiudad
&.g. casa shudas,
aiaTRi NS
r
citations from:

5 casa - control atudies
(2001-2011)

Figure 7 Flow diagram of the litersture scarch strategy and
its results

© 2012 Blackwel Publishing Lid
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talisation records to identify cases and public health
Insurance billing records to detect exposures. Cases
were patients with vertebrobasilar ocdusive stroke,
of whom an unknown proportion included VAD
cases. Their exposure to cSMT, using cervical spine
related visits to chiropractors as a proxy, was com-
pared with age and sex-matched non-stroke
controls, For thase aged < 45 years, a strong mea-
cured association was found within 1 week of the
stroke, with four cases (3.6%) compared with four
controls {0.9%) [OR s = 394 (95% CI=059-
15.78), (non-parametric bootsrap 95% Cl = 0.64-
46.28)];

» Smith et al. (22), in a retrospective nested case—
control study, interviewed volunteer patients with
confirmed diagnosis of CAD and age and sex-
matched controls who had suffered from other
causes of stroke, Their exposures to ¢SMT within
30 days of their stroke were compared, and there
was a strong measured association, with seven cases
of VAD (14%) compared with three controls (3%)
[OR .45 = 6.62 {95% CI = 1.4-30}] (20);

e Ditrich et al. (24), conducted a prospective case—
control study, and identificd exposure to <SMT and
other activities involving various forms of neck
movement through interview, Cases were paticnts
with confirmed CAD, and controls were age and
sex-matched patients who had suffered other types
of stroke. There were seven cases (12.8%) who
teported ¢SMT within 7 days of the CAD compared
with three contrels (6.4%). Differences in odds
failed to reach significance [OR ouge =21 (95%
Cl=05-91); OR 4=15 {95% Cl= 0.3-6.9),
p=03). In a cumulative analysis of all the
mechanical trigger factors, including ¢SMT, a signif-
icant difference was found between the two groups
{p = 0.01);

o Cassidy et al. (25} is an extension of the Rothwell
et al. (21) study using similar data, and is a popula-
tion-based case-control and case-crossover study.
They aimed to control confounding due to: (1) the
pain presentation of VAD by comparing expesures
of cervical related visits between those for chiroprac-
tors and primary care practitioners (PCPs} and (2)
differences in health status of chiropractic and PCP
patients using a case-crossover design. To factor in
the unknown proportion of vertebra-basilar occlusive
strokes caused by VAD, they performed a sensitivity
analysis with positive predictive values for VAD
ranging from 0.2 to 0.8;

Positive associations, especially with cecvical and
headache related visits, were only observed for chiro-
practic patients aged < 45 years, with 25 cases
(24.5%) and 27 controls (6.6%) within 7 days for
general visits. For headache or cervical visits within
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7 days, results in the case-control study were OR
crude = 311 (95% CI = 1.16-8.35) and accelerated
bias corrected bootstrap 95% CI = 1.07-9.60, and for
visits within 3 days the case-crossover study gave OR
eude = 17.7  (95% CI=2.04-1533), bootstrap
unavailable, However, for the PCP visits similar zsso-
ciations were observed for patients aged < 45 years
and 2 45 years. For headache or cervical visits within
7 days for patients aged < 45 years, the case~ontrol
study resulted in OR g = 37.60 (95% CI = 4.80-
294), and for within 3 days the case-crossover study
yielded OR g = 2800 (95% CI = 3.44-227.58},
and in both cases the bootstrap was unavailable. Sen-
sitivity analysis resulted in attenuation of the esti-
mates towards the null with lower positive predictive
values, but the associations remained positive and
significant (data not presented);

¢ Thomas et al. (26), in a retrospective case-control
study, used hospital records to identify cases of
CAD, most that were later confirmed, and exposures
to ¢SMT and other instances of recent head or neck
trauma within 3 weeks of the stroke. Age and sex-
matched controls were patients with other types of
stroke. They measured a strong association for cSMT

with 11 cases {eight VAD, threc ICAD) (23%) com-
pared with controls (4%) [OR o, = 12.80 (95%
Cl = 1.58-104.3), OR 4 =127 (95% CI=1.43-
112.0)). There was a strong observed association with
recent head or neck tranma, with 30 cases {17 VAD,
13 ICAD) (64%) compared with three controls {79)
[OR cruae =255 (95% ClI= 5.71-96.9) and OR
«j = 235 (95% CI = 5.71-96.9)].

Tables 1 and 2 list the scores of quality assessment,
and potential confounders for each of the five studies
respectively. In Table 1, for each study, there were at
least three out of the 14 items that failed to score
completely pasitively, with the only prospective study,
Dittrich et al., scoring the highest number of positive
items, i.e. 1L5. Table 2 indicates that each study had
at least three potential confounders and/ or biases,

Discussion

Potential confounders and biases

As per Table 2, information bias in the studies by
Rothwell et al, (21) and Cassidy et al. (25) relates to
the inaccuracy of using the ICD 9 hospital coding to

Tabla 2 Potential bisses and confousders with their direction and strength
Studies Potential blaces & confotndars Possible effect on estimate of assodiation
Rothwell =t al. (21) Information blas
Cases Increase
Exposures Increase
Confounders
VAD pain Large increase
Preferential diagnasis Increase
Srith et al. (22) Blas
Selection Large increase
Recall Increase
Confounder
Stroke controls Increase
Dittrich et ak. {24) Bias
Recall Increase
Confounder
Siroke controls, VAD pain Ingease
Cassidy et al. 25) Information bias
Cases Increase
Exposures Increase of relative degease
Confounders
Preferential diagnosis Increase
Preferential extreme headache Relative decrease
presentation to PCPs?
More PCP patients sporadic binge drinking Relative decrease
& with acute infection?
Thomas et al. {26) Information bias, induding Recall (arge Increase
Confounder
Stoke comtrols, VAD pain Increase

© 2012 Bladiwel! Publishing Ltd
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identify cases of VAD (21,25}. Non-VAD cases are
perhaps more likely than VAD cases to have
occurred co-incidentally with chiropractic  visits
because of sampling error, leading to an over-estima-
tion of the association. Cassidy et al. attempted to
validate their findings through sensitivity analysis,
but set the lower limit of the positive predictive
value at 0.2 (25), which may not have been low
enough. In 2 study by Bogouslaviki et al. (27), the
proportion of vertebrobasilar occlusive strokes that
were VAD related can be calculated to be approxi-
mately 8% (i.e. 17 dissection cases out of 213 verte-
brobasilar occlusive strokes).

Information bias for identifying exposures for the
two population-based studies is possible because of
inaccuracy of the public health insurance billing
codes for chiropractic and PCP visits. Some chiro-
practic visits may not have involved c¢SMT, thereby
inflating the observed assaciation, and some PCPs
may bave administered cSMT, which would have
decreased the measured relative association for chiro-
practic visits. To obtain exposures retrospectively,
Thomas et al (26} relied on the hospital policy of
asking all young stroke patients at the time of admis-
sion about <SMT and neck/head trauma; however,
there may have been substantial non-compliance
when dealing with patients lacking pain suggestive of
CAD, j.e. mainly the controls. They {26] found cnly
9% of controls had <SMT or neck/head trauma
within 3 weeks compared with the prospective
Dittrich et al, study (21) that found perhaps up to
87.2% of controls who had <SMT andfor minor
necl/head trauma within 1 week. This suggests sig-
nificant under-reporting for the Thomas et al. study
(26), which could have caused a marked over-cstima-
tion of association for ¢SMT and neck/head trauma.

The use of stroke patients for controls might artifi-
cially inflate the association for ¢SMT because less
healthy and stroke-prone individuals, often with a
lower socio-economic background, are less likely to
attend a chiropractor (3,4). Selection bias especially,
and recall bias may occur as patients who have suf-
fered CAD following cSMT, and been told that they
have a tear in their artery, have greater motivation to
participate in an interview and are more likely to
recall <SMT than patients with ather foons of stroke.
Smith etal. {22) had 72 out of 151 CAD patients
volunteer for their survey, which would allow scope
for major selection bias, especially considering that
Dittrich et al.’s prospective study, which had avoided
selection bias observed much lower ORs (24).

Patients with headache and neck pain from CAD
may seck ¢SMT for relief, thereby causing an over-
estimation of association (21,25). Cassidy et al's (25)
use of PCP visits for comparison with control for

© 2012 Blackwefl Pubsiihing Lid
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pain confounding, could have introduced other con-
founders that arnificially raised the baseline for com-
parison. PCPs prescribing Viox and other non-
stercidal anti-inflammatory drugs (NSAIDs) might
have contributed to occlusive strokes {28,29), which
can be henlded by severe headache (30,31). Patients
with extzemely severe headache from CAD may have
been more likely to sce a PCP {32) than a chiroprac-
tor if the patient thought that the pain could be
caused by a tumour or a bleed in the brain.

Cassidy et al. (25) used a case-crossover design to
correct for the lower health status of PCP patients,
{4) but this design is limited in controlling factors
that can change rapidly (33,34). Binge drinking (35}
and acute infection (36} may precipitate occlusive
strokes, which are capable of causing severs headache
before stroke presentation (30,31). 1f PCP patients
are more prone to sporadic binge drinking, and
acute infection than chiropractic patients, this could
lead to baseline elevation of the PCP visit assodiation
for the case-crossover analysis. Cassidy etal (25)
suggested that a bias towards an increased associa-
tion for chiropractic visits may occur becaunse of a
tendency of stroke specialists to be more inclined to
order MRA or other imaging to confirm suspect
VAD for patients wha bave reported previous cSMT
than for other patients.

Clinical implications

Although Dittrich et al. {24) and Cassidy et al, (25)
seem to be the two most robustly designed studies,
considerzble imprecision exists for all the studies.
‘Therefore, conclusive evidence is absent for a strong
association between cSMT and CAD, and is also
lacking for no association. Considering this uncer-
tainty, informed consent is warranted for cSMT that
advises patients of a possible increase in the risk of 2
rare form of stroke, which also applies to other neck
movements.

An accurate tisk-benefit analysis for ¢SMT remains
unavailable and additional research in this field is
needed. However, the same need for research seems
10 apply to other therapics for neck related condi-
Hons, such as cervical mobilisation and electro-physi-
cal modalities, which also require informed consent.
The potential risks of cSMT need to be placed in
context with the high gastrointestinal complication
rate of many NSAIDs used for arthritic conditions
including neck pain that have caused many fatalities
(37) including a very small proportion of relatively
young and otherwise healthy individuals (38), and
alsa the serious cardiovascular adverse effects of these
medications (28,29).

According to Gordis: “If the absolute risk is low,
even if the relative risk is significantly increased to
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exposed individuals, the actual risk to exposed
individuals will still be very low” ({35). Stroke
following cSMT is rare (10,11}, and our study reveals
that there is an absence of conclusive evidence of a
strong association. Considering the uncertainties
inherent with clinical care, we agree with Cassidy
et al, who suggested that a patient’s preference for
¢SMT should be respected (25).

As the possibility of an association between
cSMT and VAD is unable to be ruled out, practi-
tioners of ¢SMT are obliged to take all reasonable
steps that aim to minimise the potential risk of
stroke. There is evidence that cervical rotation
places greater siresses on vertebral arteries than
other movements such as lateral fAexion (40), and
so it would seem wise to avoid techniques that
involve full rotation of the head. It would be help-
ful to be able to detect the haemodynamic changes
related to VAD in neurologically silenmt cases, and
premanipulative screening of VAs using Doppler
uitrasound velocimetry has potential for this (18).
As an emample of its utilisation, Doppler velocime-
try is taught to chiropractic students at the Institut
Franco-Européen de Chiropratique as part of the
routine screening of all their patients prior to the
initial neck manipulation,

Conclusion

All of the extracted studies yielded inconclusive
evidence regarding a strong association or no asso-

ciation between ¢SMT with CAD rlated stroke.
Future studies regarding CAD risk need to aim to
eliminate or at least minimise bias and confound-
ing. Ideally, studies should have sufficient numbers
of patients 1o enable subgroup analyses regarding
different types of ¢SMT and neck movements/posi-
tioning. However, the rarity of these strokes will
make sccurate measurements of association very dif-
ficult, and it may not be achievable in the foresce-
able future.
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the pancnts age nnd sex, what Tml regions hnd been trearcd
and the type of treatment undemken
Patients were asked by the treatmg chiropracror if they had

expenexced any unpleascm reactions. ‘after the previous tear-
ment-and, if 5o, to explain what was felt. If the answer was

yes; the patient was asked three questions for each type of
reaction:

How long time after the treatment did the reaction start?
How long did the reaction lase?
Co'uld:you perform your daily activities?

In addition, the patient was askcd to grade the discomfortof
cach’ reaction ‘on a scale from 1 to 4, with 1 -being “minor
dm:omfan -and 4 being “unbearable discomfort.”

TThe chiropractor fit the answers inito a closed-ended ques-
tionnaire, previously tested in a pitor study,” with the possibil-
ity to mcludeaddmonal symptoms. This was done at the return
visits aftcra mamnum of six treatments. The patient thus had
to cornpleu seven msus for the recording of six treatments.

lnst;uctlons o the chiropractors were provided by letter
and in nmleners from the Norwegian Chwopractor: Associ-
atiof’ at the begmnmg of the stady and again halfway through
the’ ‘study, | The g quesuons 10 the parient were stated clearly on
the g questmnnalre, ‘and the chiropractor was inforined to read
them exactly as'written, The chiropractor also was instructed
to inform panents of the purpose of the study, assure them of
anonyniity in’ the etudy, -and 1o tell them that patticipation was
voluntary. Patienits were known to the chiropractor | but identi-
fied only a3 a code number on the questionnajre. Patients there-
fore.could be idennﬁed as belonging to a specific chiropractor
:hrough thls code number, but the identity of this chiropractor
was, unknown 10 lhe rmrch team.

AII but three (one nonmember of the nauonni association,
he first nuthor dnd his assistant) of the 151 registered chiro-
prnctors 'practu:mg in Notway in early 1994 were ‘invited to
pnmupate in‘the study. Two declined (one because of illness
nnd the other because he no longer accepted new paticnts).

- By May 1994 labout 50% of the chiropractors had returned
tlmr data Becausc the identity of respondents was unknown to
the research team, a new set of identical questionnaires was
sent to all chnropfa.ctors They were asked this time to monitor
their first 10 new paticnts, if they had not already collecred
their information. Data collection was interrupted in October
1994,

Resules have been rePoned as descriptive statistics with per-
centagest rounded off to whole figures. The analysis included the
559% conﬁdence mrcrvals. but because these rarely varied more
than twa or three points on either side of the paint estimate,
these have not becn included in the text. When several types of
reactions were recorded after one treatment, 3 maximum of the
TWO MOSE severe of long-lasting oncs was ulected and the most
severe or long-lasting of these was chosen if the analyses al-
lowed only for one symptom to be included.

According ro the local research cthics committee, no permis-
sion was necessary for this type of study because it was consid-
ered a quality-assuronce project consisting of information nor-
mnlly obtained in'practice, anid all information submitted for
centeal analysis was anonymous {Professor B. Suemme, per-
sonal communication, June, 1992),
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Of the 146 chlropractors, 102: (70%)
study..One thousand, one. umjred and
questionndires were retumed 61 of wh
the inclusion criteria or were too :ncomPI
resultmg in 1058 acceptablc sets. _Bcﬂ
tients’ treatments were recorded six times
questionnaires with valid mfnrmanon
The patients consnsted of 556 women
men 147%) Twmty-cne percent WEEe |
52% were aged 27-46 years, 22%: W
ycars,'nnd 4% were aged 67-88 ycaré.
The' number of return visits per patie
tween one and six, with six 'being. the.rmOst
[truncatcd data; Table. 1) j STAE
The lumbar; thoracu:, nnd cervical
treated in 9% of panems, two of 1
and orily one region in 59% of pati
thoracic spmes accounted for r
humbar spine for 82% of thesé sole-segm
Alrogether, 75% of the recorded trcsatw ent ¢
cluded treatment to the lumbar spine; 42%"
raci¢ spine, and 33% 10 the cervical
Th:n:y-elght percent of all; recorded
were reported to have consisted of
usually described as short-lever,
high-velocity,’ low-amphtudelhrus
of recordings, regular SMT was 'c ombme é}‘yl h
tissue treatment. A combination of, severa imeth
noted in 25% of patients. Traction only‘,or soff
treatment only was recorded in less than: 1‘%: eaéh

Malhcr of Reactions
Altogether, $80 patients (55%) reporred at*least
action at least once through the period of obse: 'R
and of the 47]2 trcatmems, 1174 (15%) resul'fed

reported aftér 251 (5%) rrﬁtmcnts

Types of Reactions ;
Among the reported side eiecu, the most com
local discomfort, which accounted for- moreptlm!‘.
the symptoms, followed by headache, tiredness, 1“: :
diating discomfort, which together accoumedj
other one third. Reports of d:zzmess, nausefl -

skin were rare (Figure 1), i - 1

SRS TTER T LT TSP ER F TR e T EETEY K

TR




Renenom 1o Spnal,ﬁnmpullme ']'hquy :55@5"_’.“ !

T “-._. 3
- Holkin2 % (3-3)

: n w:rhm 4 hours, end

thm the ﬁrst 24 hours

 Toble'a Mmeﬁg “a

Dnut of neeetmn le SMT

e B

:annnlﬂmhmemd ' R L b
thulululllvdwolmmmm it - et €242

3 ¥ ity e

Not uam A ey T Al

Reactions diupplmﬁ _ Al Numger '%’lass-cu
During day of tragtment <M Les T4 m-m
During dey2 g T m‘m-lal
Dunrm day 3 or later A o 68
Hol mted SRR S A Rl L;-"—!L".' : J‘-_,_":.‘_:E-"s.}.-.
T 1174 11 syeral roacions werg upon-d 8t the sama. neudhg:m_'ojii'
mtthmlsmwhsmmmWQWQMn 0 _'s_'

SMT = spmel mmpubtive therap;r Cl'= eonlndenee ;ueml

1 - s

Among the d:lferent types of~rﬁ&10ns. ratl ﬁ'g dls-
comfort Jasted th longest,!more ,.!.‘.3“'2 fhourss{ “'64

fnllowed byl Ioca] dweomfort (51%): e,.Elues Sfor! tl;ne

other types of react ons an ed be eﬁ'ﬁ%‘.nnﬂ 35 %

b
Lt

|!lr

T ..- '*"-E B
'The reacnons wei'i nl’yth:’?ac;enzedas @‘g& 35%} :
or moderatea(.s‘o%}. Foarteen'p percent weee ‘described as as
-definiitely unpleasam alﬁ ‘lﬁm unbean%lﬁe ﬂln’ﬁ%*‘

nu.-s gl

cnvineé afte SMT be .yseo

*There was no‘issocﬁtic'f ’be
and ‘the numi:fer of recorded,se:;_

people with severe reactions usuall
from treannentxearller‘ﬁuqlgthe?s.

Al types o(_reacuonsabﬁ't gfagféhlb ied.
tern in relation 110" thiu:ep orred degre e o
and severe were repairgeg_ess &ef' il
The only excepnon was tired
ehnraccenzed as 'ml]d_,*foll
‘often, severe (Flguriﬂ T T '.. A
" ‘Radisting discomfort was’ reported
slgmﬁeantly ote often than, foreiamplg,-l

fort (13 %}

was stated that patuems eould nnﬁgperfo:m .Ehem-dmly Eek

s pat.
io%ierat '..

ness" wlnch mbst often was

i‘f“d G f'-uf' YL """'“371,5-' i -r
W L
L]

&
L

iy




'438 ‘Spine + Volure 22 » Number 4 » 1997

i 3

100 7
”e
80 -
Te-
w.‘
% 50- Durnien of rastelrascions
R iz B «amn
= B » 40,0 sipped nustag day 9
30 =2 : 3 oy during duy 2ot oer
»| B =
N - B - =
o L 72
miid
Severlty

Figure 3, Duration of treatment reactions by severity of trestmant
reactions,

There was a positive association between the severity
and duration of reactions (Figure 3).

Acloser look at the 14 reporss of “unbearable discom-
fort™ teveals that these came from 12 people, two men
and 10 women {two of the women reported unbearable
discomfort after two treatment sessions each; Table 4).
After three of these 14 treatments, daily activities had
been rednced and in most instances (nine of 14), such
reactions lastcd into day 2 or longer.

] mscq;sinn

In clinical practice, it is important to differentiate be-
tween “normal” and “abnormal” side effects because the
latter may indicate a need to réconsider diagnosis or ther-
apy. Although chiropeactors and others who extensively
use SMT. procédures probably have learned mtumvely to
discern usual from unusual reactions in their patients, no
mformatnon based on systematic clinical observations

Table ‘4. Description of t4 Ceses of “Unbesrable

llucoalfon" Ilqmml Iw 12 Patients®
iy i Resction  Reduced Daily
Cazs  Type of Reaction Lested into  Activities
1 Hesdache snd nausen Day 2 No infarmation
provided
¢ Tirednass and oversensitivity 10 Day 2 Yus
. sound
Prickly fealing in scalp and Day 1 No
tiredness
3t Headiche and nauses Day 3 No
Headache and nausea Day 3 No
4  Lbesl diuomlon Day 2 No
§ Hesdache Day t Yos
6 Locil dilcqnlnﬂ Day 2 No
7 Local discomion Osy 3 No
8 Local discomfon Day 1 Yos
9  Vomiting and headache Day 1 No
10 Hesdache Day 1 No
1t Local and radisting discomfort Day 3 No
12 Local discomfort and dizriness Day 3 No

* Whan twa raactions have been hsted, the first symptom is the mest savare
grsl:nohsuno.

me patson reported "unbearable discarnton” afie .

r TWO separate treat:

exists that can confirm or'refutc suchféihﬁifién F
ence.
The results of this study may help dlﬁerenn
tween these side effects. According to the Norw_ve
Charoprnctors Association, the estimated mean num
of patient visits per chiropractor per year is 5700 (
sonal communication, the' Chairman of the No
Chiropractors’ Association). Hence,. thc results of
study {including 4712 patienc visits) should reflect
a Norwegian chiropractor can expect to encounter”
clinical practice over a period of almost 1 year, at Ieast
he or she sees many new patients.

Can the Datz Bs Trusted?! ;
To obtain opnmum cooperation from the chnropra
and to maximize the response rate among patients
opted for a model that could be as closely integrated
the clinical sicuation as possible. This study design ha
strengths and weaknesses.

For example, there was broad representation am
Norwegian chiropractors, and the sample size of pat
was large and the number of treatments was many.
because chiropractors returned their quesnonnal
anonymously, it was impossible to compare the respo ;
ers with the nonrcsponders It also was nmpossubl
obtain reports from patients who refuised to partici
in the survey, those who attended one treatment onl
those who interrupted treatment before the sixth revis
It is, of course, possible that the larer two group:
out because of unpleasant reactions. On the other
a recent quality-assurance study of Swedish chlrop
patients indicates that factors other than dissatisfac
or side effects are assoclated with early wnthdrawal
chiropractic treatment.® :

For pracncnl reasons, we used consecutive samp
However, it was not poss:ble to verify whether ¢
ropraccors selected their patients in some other b
fashion. In the previous Swedish study, it was
that patient profiles were almost identical in tw;
samples obtained chrough different study designs:
tients collected consecutively in the chiropractor’
(as in the current study) and patients obtained ¢
simple randomization through a central register.
tors studied were age, sex, marital status, occupa
{mcludmg unemployment), type of problem, and
comitant sick leave.

Another concern is that data collected in the'c
may be positively biased. However, in the prev
Swedish study,® there was no difference in the amou
dissatisfaction, number of unpleasant reactions, or: di
tion of these reactions in the two samples, alth
data in the first study were collected while the
was in the chiropractor's office and in the second:
through a postal survey. 5

The data collection was prospectwe and systen
The model and guestionnaire had been tested in 2 pi
study,” and the low number of “other” types of reactio
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Point of View
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Department of Neurology

University of Califomia at Irvine

Santa Ana, Califoria

Whenever 3 treatmem method moves from the fringes of
: ;' ‘care. and becomes established as an accepted ap-
' for ‘8’ pamgular condition, there is a natural
change ‘m'the emphasis of the research. Spinal manipu-
.Iation and chlropracnc care has been the subject of a
-suﬁc:em number, of controlled clinical trials to establish
its role’in tl g[earmenr of certain patients with spinal
pam It Ijas receiyed favorable mention in a number of
govemment repons and is rapidly being integrated into
govemment and private health care plans.
fenow is efsenual that research be conducted in areas
other Ihan comparative efficacy trials. The potential side
eﬂ‘ects, complucauons, contraindications, and idiosyn-
crasies of spinal. nmmpularlon need to be studied so that
a'more -realistic compatison berween therapeuuc ap-
proaches can |be 'made and so that positive anid negarive
_ responses of | pancnls can be anticipated.
The research by Senstad et al represents the first time
that common:side ieffects and symptom provocation
from routine spinal manipulation or chiropractic prac-

tice has been described in a quanritarive fashion
of these complaints are well known to pracritione:
use spinal manipulation, bue their frequency and,
tion never have been documented. j

It is comforting to note that there were no perma
complications experienced by more than 1000 newy
tients and after 4732 treatment sessions. The author:
not suggest that these side effects would be a contra
cation to manipulation but that they should be
stood and even expeeted The rare case of vertebro
lar artery compromise and even rarer cauda e
syndrome after spinal manipulation should no,
ever, be ignored because these eomphcauons ‘ca
in serious permanent deficits..

Iuis falrly easy to explain why certain mdundu
experience. local or radiating diséomforr after ms
tion because a-mechanical force often is appli
painful area of the spine during- the procedure
ever, more drﬁcult to explam why people wo
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THE BENEFITS OUTWEIGH THE RISKS FOR PATIENTS
UNDERGOING CHIROPRACTIC CARE FOR NECK PAIN:
A PROSPECTIVE, MULTICENTER, COHORT STUDY

Sidney

M. Rubinstein, DC, MSc Charlotte Leboeuf-Yde, DC, MPH, PhD?? Dirk L. Knal, PhDS

Tammy E. de Koekkoek, DCH Charles E. Pleifle, DC and Maurits W. van Tulder, PhD'

ABSTRACT

Objective: This study describes both positive clinicat oulcomes and adverse evenis in patients treated for
neck pain by a chiropractor.

Methods: This study was a prospective, multicenter, abservational cobort study. Patients with neck pain of any
duration who fulfilled the inclusion criteria were recruited in a practice-based study. Data were collected on the
petients and from the chiropractors at baseline, the first 3 visits, and at 3 and 12 months, Clinical outcome
measures included (1) neck pain in the 24 hours preceding the visit, (2) neck disability, (3) treatment satisfaction,
(4) global assessment, and (5) adverse events. Recovery was defined as “completely improved™ or “much better”
using the global assessment scale. An adverse event was defined as either anew related complaintora worsening
of the presenting or existing complaint by >30% based upon an 11-point numerical rating scale.

Resuits: In all, 79 chiropractors participated, recruiting 529 subjects, representing 4891 treatment
consultations. Follow-up was possible for 90% and 92%, respectively, at 3 and 12 months. Most patients had
chronic, recurrent complaints; mild to moderate disability of the ncck; end a mild amount of pain at bascline;
and two thirds had sought previous care for the presenting complaint in the preceding 6 months. Adverse
eveats following any of the first 3 treatments were reported by 56%, and 13% of the study population reported
these events to be severe in intensity. The most common adverse events affected the musculoskeletal system or
were pain related, whereas symptoms such as tiredness, dizziness, nauses, or ringing in the ears were
uncommon (<8%). Only 5 subjects (195) reported to be much worse at 12 months. No serious adversc events
were recorded during the study period. Of the patients who returned for s fourth visit, approximately half
reported to be recovered, wherees approximately two thirds of the cobort were recovered at 3 and 12 months.
Conclusion: Adverse evenls may be common, but are rarcly severe in intensity, Most of the patients report
recovery, particularly in the long term. Therefore, the benefits of chiropractic care for neck pain seem to
outweigh the potential risks. (J Manipulative Physiol Ther 2007;30:408-418)

Key Indexing Terms: Neck pain; Chiropractic; Manipulation, Spinal; Adverse effects; Cervical veriebrae
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eck pain is & common and costly complaint

in Westem society.'? Studies of manipulation

for nonspecific neck pain have suggested that
manipulation is an effective therapy, particularly when
combined with exercise.* However, as with other interven-
tions for the treatment of neck pain, such as nonsteroidal anti-
inflammatory drug use,>” cervical spine manipulation is not
without adverse events. On the one hand, cases of stroke fol-
lowing cervical spine manipulation are rare but well-docu-
mented,*'® whereas on the other hand, much less is known
about the much more cornmon adverse, but benign, events.

Previous observational studies have shown that adverse
events, such as increased pain or stiffness and, to a lesser
degree, radiating symptoms and headache, following
manipulative treatment to the neck and/or back are relatively
common, mild in intensity, and self-Yimiting.'""'* Only one
previous study has specifically targeted cervical spine
meanipulation and examined the relationship of these adverse
events 10 positive outcome measures, That study concluded
that subjects with adverse events were less satisfied with
care, perceived less improvement in their neck symptoms,
and had more pain and disability at all follow-up measure-
ments.'® In contrast, studies of fow back pain involving
manipulation have identified certain adverse events 25 &
positive predictor of outcomes.!®!?

It must be noted here that various terms have been used
in previous literature to describe adverse events following
chiropractic treatments, such as unpleasant reactions, side
effects, or adverse reactions. However, according to
international clinical trial terminology, the established term
for this phenomenon is adverse events and is the term that
will be used further throughout this article. This has been
further operationally defined in the “Methods™ section.

The primary objective of this present report, therefore, is
to describe both positive clinical outcomes and adverse
events following the first 3 treatments in & large cohort
presenting with neck pain to 79 chiropractors. A secondary
objective is to describe the sociodemographic and clinical
profile of these subjects.

MEeTHODS
Study Design and Scurce Popalation

A prospective, multicenter, practice-based cohort study
was conducted for patients with neck pain. Subjects who
fulfilled the inclusion criteria (defined below) were recruited
by chiropractors in their private clinics throughout the
Netherlands and were followed up after 3 and 12 months.
Each participating chiropractor was asked to recruit 10
consecutive new patients.

Recruitment of Chiropractors and Sabjects

Guiropractor Jodusion Criteris and Recwitment. All 189 chiro-
practors who were members in good standing of the
Netherlands Chiropractors’ Associetion were invited to

Rubinstcin ctal 400
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participate. Participants were required to camy out the
examination and treatment personally. Chiropractors under-
going their internship were excluded. Recruitment was
pursued by means of a flyer mailed to all members of the
Netherlands Chiropractors’ Association, by personal invita-
tion, and through a presentation at a national chiropractic
association meeting.

Patient lodusion and Exdincion Griterfa. All new patients between
the ages of 18 and 65 years with neck pain of any duration
who had not undergone chiropractic care or manual therapy
in the prior 3 months were eligible for recruitment. In this
report, neck pain includes those with neck and neck-related
pain, that is, cervicothoracic and/or periscapular pain.
Although inclusion was based upon a primary complaint of
neck pain, patients who also had pain in other arcas were not
excluded. Patients were required to have a basic under-
standing of the Dutch language and be able to independently
complete the series of questionneires. Subjects were
recruited between September 1, 2004, and April 15, 2005,

Subjects were excluded if they had a red flag (eg,
suspected infection, fracture, tumor, metastasis, or intra-
venous drug use) or any other condition thought to be a
contraindication for cervical spine manipulation (eg, luxa-
tion or instability of the vertebral articulations). This was
left to the judgment of the chiropractor.

Tn order to check for possible recruitment bias during the
inclusion phase, a sample was taken in 5 practices in which
the number of subjects recruited to the study was cross-
checked with the ectual number of eligible patients during
the recruitment period. The total number of new patients
seen in these practices during this period was also recorded.
Selection of these practices was based upon geographic
proximity 10 the research center.

Sexdy Protocel. Prior to the start of data collection, a number
of training sessions were conducted with the chiropractors
throughout the country in order to preseot the study
methods, increase consistency among chiropractors in
epplying these, and limit problems associated with patient
recruitment, Both the chiropractor and his/her assistant(s)
were asked to attend.

Data Collection and CEnical Outcome Variables

Procedure. Data were collected from patients within
individual practices by means of a self-administered
questionnaire at baseline and prior to treatment at the
second end fourth visits. In order to increase the response
rale, patients were also provided with an envelope in which
to place their completed questionnaires. All forms were
precoded in order to ensure anonymity. Additional follow-
ups were conducted from a central data collection center at
the university at 3 and 12 months using postal question-
naires. If the participant failed to respond to 2 written
reminder at 12 months, a shortened structured telephone
interview was conducted. This interview consisted of 5
questions regarding pain, perceived recovery, and treatment
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gatisfaction. The clinical outcome measures used throughout
the study were pain and disability,'*?® perceived recov-
ery,"? treatment satisfaction,'>?* end adverse events (or
concomitant symptoms) following treatment.

Chiropractor

Chiropraciors completed & questionnaire administered
once at the beginning of the study relating to basic
sociodemographic information concerning himselfherself
and treatment practices (eg, years of experience, types of
techniques and/or therapies commonly used).

Patient

Pain, Disabdlity, and Recovery. At all points of data collection,
an 11-point numerical rating scale (NRS) was used to assess
pain in the 24 hours preceding the visit. Disability was also
measured at these times using the Neck Disability Index
(NDI); however, disability was not recorded at the second
visit**?* The NDI has been demonstrated to be a sensitive
and valid instrument.?” Perceived recovery was measured at
all follow-up times and scored using a 6-point Likert scale,
as follows: (1) “completely improved,” (2) “much better,”
{(3) “somewhat better,” (4) “unchanged,” (5) “somewhat
worse,” and (6) “much worse.” Those subjects who were
eitber “completely improved” or “much better” were
considered to be “recovered.”

Treatment Satidfaction, Satisfaction was measured at the
fourth visit and at 3 and 12 months using a 10-item
instrument®® that was used in 2 prior study of adverse events
to cervical spine manipulation.'®?* Two other questions
were also posed at these same time intervals: (1) “How
satisfied are you with the treatment by your chiropractor?”
(11-point NRS, ranging from “very dissatisfied” to “very
satisfied”) and (2) “Would you visit a chiropractor again
with this or a similar complaint™ (yes/no).

Adverse Eveatr. The following symptoms were assessed at
every time interval, except items 1 and 2, which were not
measured at baseline because they relate only to the
previously administered treatment: (1) increased pain/stiff-
ness at the treated ares, (2) increased pain/stiffness in another
treatment-related area, (3) headache, {4) tiredness/fatigue, (5)
radiating pain in the arm or hand, (6) diziness or light-
headedness, (7) nauses, (8) ringing in the ears, (9) confusion
or disorientation, (10) depression or fear, and (11) any other
not specified reaction, Adverse events were rneasured using a
similar questionnaire as in the Scandinavian studies.'*'4**
Intensity of adverse events was also graded using an 11-point
NRS. At the second visit, patients were queried about any
potential events following the first visit. In the data analysis,
an adverse event reported at the second visit was defined as
either (1) a new related complaint that was not present at
baseline or (2) a worsening of the presenting complaint or an
existing complaint by >30% compared with baseline. Thirty
percent was chosen as a cutoff because it has beeo
demonstrated that this represents a minimally clinically
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important difference on an 11-point NRS.¥ At the fourth
visit, patients were queried about any events following the
second or third visit. A similar definition was used 1o define
adverse events at the fourth visit as the second visit; however,
at the fourth visit, the comparison was made with the second
visit, not bascline. Infense adverse events were defined as any
edverse event fulfilling our definition of an adverse eventand
that also scored =8 in intensity on the 11-point NRS. This
term must not be confused with serfous adverse events, which
tefer to events resulting in death, life-threatening situations,
the need for edmittance to a hospital, or temporary or
permanent disability.

The following were also assessed at beseline: age, sex,
sociodemographics, and the nature and severity of the
presenting complaint. Patients were also queried about
previous chiropractic, manual therapy, end medical care
for the same or similar complaints. Fear of, or apprehension
conceming, the treatment and treatment expectation were
also essessed using 11-point NRS scales, Hezlth status was
measured on a 100-point vertical scale, mnging from worst
(0) to best (100) possible health; and fear of movement or
reinjury was measured through the 17-item Tampa Scale for
Kinesiophobia."

Intervention

The treatment was left to the discretion of the chiro-
practor. The type of menipulative and/or mobilization
technique used was recorded on standardized forms
immediately following the first and third treatment, as well
as the use of any adjunct therapy, the number of adjustments
given, the area that was treated, whether the chiropractor
considered that rotation was used, and whether multiple
manipulative attempts were directed at a single segment.

Approval

The study was approved by the Institutional Review
Board of the Vrije University Medical Centre, Amsterdam,
the Netherlands. Informed consent was not required because
this is an observatjonal study.

Statitica] Hathods

Mean values and standard deviation (SD) were calculated
for contipuous variables. These variables were also exam-
ined for skewness and kuriosis; and where relevant, medians
and interquartile ranges (IQRs) were presented instead of the
mean. Frequency distributions were calculated for catego-
rical variables. For reporting of many of the baseline
varigbles, there were few missing values (<5% of cohort);
therefore, in many cases, only a percentage is reported.
Response-function imputation wes used for missing data for
the disability questionnaire, the Tampa Scale for Kinesi-
ophobie, and the patient satisfaction scale when <50% of
the data was missing, although this was only necessary fora
small percentage of patients; and in most cases, <10% of the
data was missing.’? Imputation was performed scparately
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Flg 1. Flowchart demonstrating recruitment and follow-up
throughout the study period.

for each of the aforementioned questionnaires and based the
correlation between each variable with a missing value with
the other responses in those questionnaires. All data were
analyzed in SPSS vemsion 120 (SPSS Inc, Chicago, 1lI).
Accuracy of the entered data was checked using & random
sample of 25 patients. The bascline data entry form was
used, which contained 94 variables. Two data entry mistakes
were discovered, resulting in en error of 0.1%; and it was
concluded that the data had been accurately entered.

ResuLTS
Pasticioating Ok

In total, 79 chiropractors (79 of 190; 42% of the available
population) participated in the smdy. Reasons among the
chiropractors for not participating included residing outside
the country (n = 2), pregnancy leave (n = 3), retiring (n = 3),
not interested (n = 4), and did not regularly perform
manipulative techniques (n = 2). One chiropractor was
excluded because of pending statutory problems. The
remeining 96 did not respond to various requests. Three
chiropractors who agreed to perticipate did not recruit any
patients, Of those who did recruit subjects, each chiropractor
recruited 7.6 + 2.9 (mean + SD) patients.

Stody Population

During the 7-month recruitment period, 579 patients were
recruited. Fifty subjects were excluded for various reasons
(Fig 1), resulting in a cohont of 529 subjects. Ninety-six
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Table 1. Sociodemographic and clinical baseline characteristics

for patients in the Netherlands chiropractic neck pain cohort stdy

fn=529)
Sociodemographic variables Percentage (%)
Sex, female 69.0
Age, ¥ (mean, SD) 41,2 (11.5)
Highest level of education achieved
Elementary school 438
High schoot 314
Technical schoot 55.0
University or postgraduate education 8.8
Employment status
Full-time (>32 hfwk) 42
Part-time 313
Not working (including uncmployed, bouse- 122
wives)
Sick keave or waekers compensation 7.2
Retired kA |
Clinical baseline variables
Duration of the presenting comptaint
1 d-<4 wk 84
4-12 wk 16.8
>12 wk-1y 2.2
»ly 51.6
Self-assessed health trend reganding the preseating complaing
Getting better 4.6
Gettig worse 22
Staying the szme 26.1
Rather varied 48.1
Previous episode with this compleint (% ye) 7L6
Radiating pein in an upper extromity (% yes) 52.0
Paresthesin and/or “dead” feeling in an upper 393
extremity (% yes)
Morming pain related to the chief complaint 70.1
(% yes)
Night pain related to the chicf complaint (% yes} 369
Presently involved in judicial proceedings in 25
regard
to this complaint {% ye3)
Medication use
None 65.8
Over-the-counter pain medication 55
Prescription pain medication 6.2
Other prescription (nonpain) medication ne
Bruxism (% yes) 24.2
Who bave you seen for this complaint? (% yes)*
General practitioner 66.9
Specialist 189
Chiropmctor or manual therapist 3.7
Physical therapist 255
CesarMensendieck therapy 34
(i, postural and excreise therapy)
Acupuncturist 2.6
Dther doctor or therapist than those mentionsd 104
above

* Multiple mswers possible.

percent and 87% of the study population returned for 2 second
and fourth visit, respectively, whereas 90% and 92%
responded to the long-term follow-up at 3 and 12 months,
respectively. Twelve percent of the 92% that responded at
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Table 1. Concomitant symptoms reported at baseline and throughout the study period
Type of other symptom and Bascline 2nd visit 4dh visit Imo 12 mo
severity of the complaine® {o = 529) (%) (o = 509) (%) (n = 458) (%) {n = 476) (%) (n = 485) (%)
Tiredness or fatiguc 773 220 14.0 66.0 66.1
Headache 754 262 160 T8 7.5
Dizziness or light-headedness 60.0 18.1 10.6 439 5.5
Radiating pain 520 18.9 14.1 55.7 553
Nausea 34.8 11.8 57 214 210
Depression or fear 286 4.8 3.1 27 222
Confusion or disorientation 273 6.7 438 221 19.8
Ringing in the cars 230 929 1 29.8 29.5
Other symptoms = 26 4.7 58 5.5
Median no, of symptoms 3(2-5) 0(®2) 0 {0-0) 2(1-5) 2 (0-4)
per padent (IQR)

En dash () indicates unrecorded data

* Responses are ordered acconding to prevalence at baseline from bighest to lowest.

12 months were evaluated using the shortened telephone
assessment instead of completing the written questionnaire.
Potential response bias was assessed in onder to compare
responders to nonresponders. However, an analysis at 3 and
12 months showed no obvious differences between these
2 groups in the baseline variables (available upon request). A
total of 4891 treatment consultations were registered during
the 12-month period, and chiropractors delivered 9.3 £ 5.3
(mean + SD; medjan, 8.0; range, 0-38) treatments per patient.
Almost all patients {30%) returned for a second visit within 8
days of the first visit, and 90% returned for a fourth visit
within 6 weeks of the first visit.

Basefim Characteristics for the Chiropractors

‘The participating chiropractors were 37.6 & 9.4 years old
(mean & SD; range, 22-74) and had 10.2 + 6.3 years of
experience (meen + SD; medien, 9.5; mnge, 1-28 years).
Most were male (65%), had received their chiropractic
education at a European institution (66%), worked full-time
(96%), and regularly used the following techniques (in
hierarchal order, from more to less common): diversified
manipulation (a high-velocity, low-amplitude manipulative
technique commeonly used by chiropractors), Activator (a
hand-held, spring-loaded instrument designed to deliver &
measured force), sofi-tissue massage or trigger point
therapy, and/or mobilization.

Baseline Characteristics for the Patients

Sociodemographic and clinical baseline characteristics are
presented in Table 1. The recruited subjects were predom-
inantly fernale, middle-aged, had a high school or technical
schicol education, and were employed. Most of the patients
hed a chronic complaint that was intermittent in nature, had
moening pain, had at least one prior episode related to the
complaint, and were not currently using any medication. Two
thirds had seen a general practitioner for the presenting

complaint, and approximately one fifth had seen a specizlist
in the 6 months prior to & visit to the chiropractor,
Approximately one third had undergone prior chiropractic
care or manual therapy ever. The subjects had little fear of, or
apprehension concerning, the treatment {median, 0; IQR, 0-
2), expected the treatment to be effective (mean, 7.0; SD, 2.0),
and were generally healthy (mean, 67.8; 8D, 17.2), whereas
most (87%) had mild to moderate disability. Only 7% had a
high level of kinesiophobia (mean, 34.1; SD 6.2).3

Concomitant Symptoms at All Measurement Periods

At baseline, 94% of the patients had at least one
concomitant symptom other than neck pain; and half of the
cohort had 3 or more other symptoms (Table 2). Twenty-two
percent rated at least ons of these symploms as severe in
intensity (8 on the 11-point NRS scale). The most common
symptoms were headache, tiredness, dizziness, or radiating
pain, and less frequently, nausea or ringing in the ears. At the
second and fourth visits, only 34% and 22%, respectively, of
the cohort had concomitant symptoms. At 3 and 12 months,
when most patients had likely discontinued care or had been
discharged, the estimated prevalence of these concomitant
symptoms approached the baseline values once again.

Treatment Techniques and Type of Care Delivered

The treatment techniques and other therapies used at the
first and third visits are presented in Table 3. The principal
techniques used at the first and third visits were diversified,
sofi-tissue or trigger point therapy, Activator, and mobi-
lization. Most patients (85%) underwent an upper or lower
cervica) spine manipulation 21 both the first and third visits.
In almost all subjects (97%), a manipulative technique (ic,
diversified, Activetor, Gonstead, or toggle-recoil) was used
at any of the first 3 treatments; and occasionally, chiro-
practors used multiple manipulative attempts directed at
the same segment.
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Table 3. Treatment technrigues used, therapies performed, and
other treatment parameters recorded at the first and third
treatments

Technigues, thereples, aad 11 visit 3rd visit
other treatment panametors =519(%) (n=458)(%)
Technique used (% yes)™*
Diversified 783 6.7
Soft-tissue or Nimmo 8.9 338
(trigger point therapy)
Activator 15.1 19.7
Traction 123 128
Goastead 1.0 a7
Mobilizetion 93 123
Secrooccipital lechnique 47 53
of cranial lecknique
Toggle 26 28
Exercise advice 357 248
Hest or Ice 174 1.5
Other technique or thermpy 173 176
{cg, scupusctare, homeopatlry,
heel lifts, Thompson drop)
Dietary advics 53 21
Total po. of adjustenents given in the neck
None 152 9.6
1 252 203
23 496 60.2
>3 100 100
Treated ares®
Upper cervical spine {C0-(2) 499 438
Mid-lower eervical spine (C3-C7) 537 573
Upper thoracic spine (T1-4) 539 524
Mid-lower thorucic spine (T3-T12) 40.1 340
Lumbar spine 134 168
Pelvishacnm 24 188
Rotation was used during the 6.6 5.8
treatment (% yes)
Multiple sunigulstive altempts were 169 19.5
perfurmed during the treatment st
the same scgment (% yes)

* Responsss are ordered according to prevalence st the first visit, from
highest to lowest.

5 Multiple responses possible.

Oimical Outoome Measures

The clinical outcome measures are presented for atl time
intervals in Table 4. Pain and disability of the neck steadily
decreased up to 3 months, but there was no further improve-
ment at 12 months. Approximately one fifth (21%, n=105 of
509) and one half of the subjects (48%, n =219 of 458) were
recovered from their presenting complaint at the second and
fourth visit, respectively, whereas epproximately two thirds
(65%, n = 308 of 476; 64%, n =310 of 485) were recovered
at 3 and 12 months, respectively. Of those recovered at 3
months, 18% (n = 55 of 308) were no longer recovered at
12 months; and of those not yet recovered at 3 months,
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30% (n = 49 of 165) went on to recover at 12 months,
Therefore, although the overall percentage of recovery at 3
and 12 months was approximately the same for the study
population, at 3 months, some subjects continued to
improve, whereas others that were recovered had recurrent
symptoms. At 3 and 12 months, only 2 and 5 subjects,
respectively, reported to be much worse. Most patients
were moderately to highly satisficd with their chiropractors
and their treatments throughout the study period, and most
(range, 84%-99%) would visit a chiropractor again for this
or any other spinal complaint.

Adverss Events After Treatment

Prevalence of Adverse Fvents. Forty-eight percent of those
subjects who returned for a second visit indicated a new,
related complaint or worsening of the presenting or existing
complaint following the first visit (as reported at the second
visit), and 26% of those who retuned for a fourth visit
indicated an adverse event following the second or third
visit. In total, 56% of the study population indicated an
adverse event following any of the first 3 treatments. At the
second visit, most of the subjects (90%) indicated that the
event began within 2 days of the treatment. Most (85% and
B1% at the second and fourth visits, respectively) perceived
the event to have no to minor influence on their activilies of
daily living.

Type, Froqiency, and Severity of Adverse Eveats. In all, 571 and 166
adverse events were registered at the second and fourth
treatments, respectively; and only a relatively small percent-
age of these adverse events were deemed to be sevese in
intensity (14% and 15%, respectively) (Table 5). The most
common adverse cvents reported at the second and fourth
visits were muscufoskeletal or pain related (72% and 75% of
all events, respectively). Individual nonmusculoskeletal
adverse events such as tiredness, dizziness, nausea, or ringing
in the ears were relatively uncommon (<8%), although 19%
of the study population reported at least one nonmusculoske-
letal edverse event at any of the first 3 treatments.

The total pumber of adverse events recorded by individual
patients et the second and fourth visits are presented in
Table 6. Of those subjects who had an adverse event at the
second or fourth visit, the median number of events per
patient was 2 (IQR, 1-3) and 1 (IQR, 1-1), respectively. In
total, 13% (n =67 of 529) reported an intense adverse event at
any of the first 3 treatments. Of these, 64% (n = 43 of 67)
reported only one intense event. However, none of the
subjects with an intense adverse event were worse or much
worse at the end of the study period. Finally, no serious
edverse events were reported during the study period.

DiscussioN
In contrast to clinical trials of prescription medication,
researchers in the area of conservative care for muscu-
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Table 4. Clinical outcomes for all measurements at baseline, second visit, fourth visit, 3 months, and 12 months

Baseline (n = 529) 2od visit (o = 509) 4th visit (n = 458) 3 mo (n « 476) 12 mo (o = 485)
Clinical outcome
THCASIITS B % n % o % n % o %
Neck pain in the 24 h preceding the visit (0-10)°
None (0) 28 54 20 40 32 7.0 103 216 124 256
Mild (1-3) 127 24.6 181 359 210 459 212 45 203 419
Modentz (47) 302 S8.4 263 522 195 426 146 307 127 262
Severe (8-10) 60 11.6 40 79 21 4.6 15 32 30 62
Mean (SD) 4.8 (24) 43(22) 3.6(22) 28 (24) 28 (2.6)
NDI (0-50)°
None (0-4) 39 74 - 87 19.0 165 347 160 k! 1]
Mild (5-14) 258 56.9 - 283 61.8 24 50.6 193 46.8
Moderate (15-24) 160 30,5 S B0 1.5 59 124 49 1.9
Severe ot “compled® 27 52 = 8 17 1 23 10 24
tisability (-25)
Medisn (IQR) 12.0 (8.0-17.0) S 8.0 (5.0-12.0) 60 (3.0-11.0) 7.0 (3.0-11.0)
Paticat satisfaction
Wonld you visita - 99.4 987 899 838
chiropractor again for
this or any other
complaint? (% yes)
Degree of satisfaction - 17D 7.8 (1.8} 7.7 (1.8) 76 2.0
with the chiropractor
(0-10)° (mesn [SD])
Trestment satisfaction - = 335(52) 327 (6.3) 329 (6.7
(o40y*
Globa] nssessment
Completely improved 3 0.6 13 29 45 9.5 70 14.6
Much better 102 20,6 206 455 263 55.6 240 50.0
Somewhat beter 194 392 175 386 167 26 ] 17.3
Unchanged 145 29.3 3 86 50 10.6 &7 140
Soroewhat worse 43 87 18 4,0 6 1.3 15 al
Much worse 8 1.6 2 0.4 2 04 5 10

En dash (-) indicates missing or unrecorded data,

* Rangiog from 0o pein (0} to excruciating pain (10).

® Ranging from no disability (0) to severely disabled (50).
¢ Ranging from not satisfied (0}  very satisfied (10).

4 Ranging from not satisfied (0) o very satisfied (40) according to the scale from Cherkin et ™

loskeletal complaints have focused their attention on
treatment effectiveness and, to & much lesser degree, on
adverse events. This study, consisting of patients treated
in a wide variety of chiropractic practices and settings,
describes both positive and negative, and short- and long-
term clinical outcomes for a relatively large study
population with neck pain. Although adverse events have
been described in previous clinical trials of treatment
effectiveness with cervical spine manipulation,*** studies
such as these provide limited information on these types
of events because of their small sample sizes. Earlier
studies on adverse events following spinal maniputation
have focused on describing and patterns of adverse
events of the entire spine,’”"'** but did ot describe
positive outcomes. To our knowledge, only one other
siudy has examined both positive and negative clinical

outcomes in patients with neck pain undergoing chiro-
practic treatments'S; however, our study has a larger
sample size. In addition, given the study design chosen, it
was possible to examine a large number of treatments
delivered by a diverse group of chiropractors and was not
specifically aimed st the effect of spinal manipulation
alone, Therefore, these findings might be more peneral-
izable to clinical practice than those obtained in & single-
center, controlted trial setting.

In short, there are 2 major findings. Firstly, in relation to
“risks,” despite the fact that more than half of the study
population experienced an adverse event, only 1% (5
subjects) of a cohort who had undergone 4891 treatment
consultations reported to be much worse at the end of the
study period; end there were no serious neurologic
complications reported within this time frame. Although
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Table 5. Type, frequency, and severity of adverse events, and frequency of intense adverse events recorded at the second and fourth visits

2nd visit corpared with baseline (n = 509) 4th visit compared with second visit (n = 458)
Intensity Intense eveny® Intensity Intense cvents®
Type of adverse event® n % Mean (SD) n %° n %  Mem(SD) n %"
Increasad treatment-related pain (musculoskeletal)
Increased pain at the 148 200 SO0 20 19 7 15 47019 0 0
treated area
Increased pain >30% in 12 20 48020 8 1.6 85 188 5120 12 26
the 24 h preceding the
visit
Increased pain at an other 100 196  47(24) 16 31 11 24 59 23) 2 04
treatment-related area®
Headache 51 100 56(23) 14 28 13 28 3.7(1.9) 1 0.2
Radiating pain - s - 5 - 9 20 5307 3 0.7
Noanmsculoskeletat
Tiredness or fatigue 39 1.7 59019 ] L6 8 1.7 4.0 (2.8) 1 0.2
Dizziness or light- 18 75 50 2.1) 5 09 6 13 3.4 (2.6) 0 0
beadedness
Nausea b1} 55 38022 1 02 6 13 42 (22) 0 0
Ringing in the ears 19 37 3.4(1.8) 0 0 4 09 3.0 (1.6) 0 0
Other type of adverse 13 26 56027 4 0.8 9 20 6.8 (2.5) 6 1.3
event’
Psychologies)
Confission or 14 28 49 (2.2) 1 02 6 1.3 1.5 (0.5) 0 ]
disarieatation
Depression or fear 9 1.8 43 (24) [ 02 2 04 1.0 (0) 0 0
Total no. of events 571 78 166 25

Ea dash (-} indicates unrecorded data {ie, no baselina comparison),

* As defined in the text,

® Defined us an adverse cvent that scored 2B in severity.

© Percentage of the total number of patients at that measurement pesiod.
¢ For these symptoms, a reaction was considered to be any new symptom

{ic, 21 on the 1)-point NRS).

* Qther complaints include strange feeling in the head, cannot focus/cannot see well, concentration problems/problems wili'{uyingmﬁlidw?tds'm
oxpress onesclf, bad dreams, buming feeling (location unspecified), problems with jaw, neck “cracks,” stomach pain, joints crack, tired/heavy anns, tingling

in the Sngers.

the number of patients with an intense adverse event seems
high, none of these patients were worse or much worse at
the end of the study period; therefore, these adverse events
should in no way be misconstrued as a measure or
indication of harm or be confused with (the lack of)
perceived recovery. In addition, only 2 subjects reported
to be much worse at 3 months, when most patients are likely
to have completed or discontinued care.

Secondly, regarding “benefits,” although many of the
subjects had chronic, recurrent neck pain and had undergone
prior care for this complaint, many patients experienced
benefit from the ireatment (besed upon diminished pain and
disability, the percentage of patients recovered and percentage
satisfied with care). Furthermore, many responded relatively
quickly to treatment (48% were recovered at the fourth visit);
and a significant proportion of patients continued to improve
up to 3 months (65%). It is, however, difficult to compare
these findings to other studies, especially regarding the rate of

recovery and involving other forms of therapy, because both
the inclusion criteria and outcome measures may differ. The
most similar study is a multicenter study of persistent low
back pain treated by chiropractors.” Although the pattem of
recovery was different, the percentage of patients who
became worse was similarly low in both studies.

The results of this study also confirm earlier work that
suggests that adverse evenis arc most prevalent at the
beginning of treatment and diminish thereafter in fre-
quency.’™ This should have clinical consequences for
the practitioner, who might choose to modify his/her
treatment approach or limit himself/herself to certain
interventions at the start of treatment when the patient is
more likely to have a reaction.

Another important finding was that some of the same
symptoms that are often viewed as a consequence of
treatment, such as headache, nauses, dizziness, tiredness, or
depression, were present in many subjects at baseline.
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Table &, Toral number of adverse events and severe adverse events observed in individual patients at the second and fourth visits

2nd visit (n = 509) 4th visit (n = 438)

Advense event Intense event® Adverse event Intense event”
No. of cvents
per patient L] % n % o % o %
0 266 523 456 89.6 339 74.0 435 952
1 95 18.7 35 69 94 20.5 20 44
2 61 12.0 12 24 12 26 1 02
3 40 79 5 1.0 8 1.7 1 02
4 20 39 i 02 3 0.7
5 15 29 1 0.2
6 8 1.6 0 0
27 4 0.B 1 02

* Defined a8 an adverse event acconding to our definition, which alsp scored 28 in inteasity on en }1-point NRS.

Furthermore, more than one fifth noted that the symptom was
severe in intensity at baseline. This underlies the fact that
without a proper reference, there is the real potential to
emoneously ascribe previously unreported symptoms to the
treatment. In fact, according to our study, many of these
concomitant symptoms decreased following the first treat-
ment and continued to improve following the second and
third treatments. However, the prevalence of these symptoms
retumed to their baseline values at 3 and 12 months,
suggesting either a short-term positive effect of the treatment
or placebo effect.

There are some limitations to this study, however. Firstly,
in relation to the data collection, the questionnaires used have
not been previously validated, although they were modeled
after previous side effects studies. 13-4 Furthermore, given the
method of data collection in the clinics (ie, close-ended, self-
reporied questionneires), the possibility of response bies
cannot be ruled out, meaning it is possible that prompting a
patient about the presence of a symptom via the question-
naires might have led to overreporting.

Secondly, the lack of a control group means that it cannot
be determined whether the observed adverse events or
recovery js 8 response to the treatment or the result of
patural history, Although a control group is obviously
desirable, studies such es this one are best designed to
describe patterns end changes over tirne, to investipate the
relationship between prognostic factors end outcomes, and
to identify subgroups most likely to respond to manipulation
for investigation in future clinical trials, Additional reports
are forthcoming from this data set.

Thirdly, although this was a prospective study, there is also
the potential for recall errors because patients were required
to remember and report something about a reaction that took
place at prior visit(s). However, almost all (90%) of the
second visits had taken place shortly following the first visit,
whereas most (79%) of the fourth visits took place within a
maonth of the first visit, so this error is likely to be minimal.

Fourthly, because a convenience sampling of chiroprac-
tors was used to collect data, it is possibie that more

cautious and conservative chiropractors participated. How-
ever, a comparison of the practice charactesistics of the
participating chiropractors with the results of a recent
study conducted in the Netherlands,’® and with a relatively
tecent European study,”’ suggests that participants in this
study were sociodemographically similar to their non-
participating colleagues.

Fifthly, it is possible that those patients deemed by the
practitioners likely to have a favorable outcome were more
readily recruited. Analysis of recruitment in a sample of 5 of
the participating practices revealed that, on average, 78% of
the eligible patients were recruited; therefore, recruitment
bias wes likely to be minimal Furthermore, practices that
saw the highest number of new patients during the recruit-
ment period recruited the fewest eligible patients; therefore,
it seems more likely that fajlure to include individual
patients was the result of time constraints in the practices.

Lestly, imaging of the cervical spine was only performed
when necessary, at the discretion of the chiropractor. In the
Netherlands, few chiropractors have their own mdiograph
apparatus; and few refer for imaging. Consequently, it is
possible that underlying pathology might have been missed
by the clinician. However, only one patient was found to
have serious pathology; and she was identified at the
beginning of the study (based upon history and physical
examination) and was excluded from participation. Fusther-
more, we had a high follow-up rate at the end of the study
and no other cases were identified during this period, so this
is unlikely to have influenced our results.

imphications for Chnical Practice

Patients respond quickly lo care, with the most dramatic
improvement occurring in the first 3 trestments. After 3
months, a small percentage will bave recurrent symptoms,
whereas some will continue to improve; however, most of
the paticnts remain stable. Clinicians should be aware that
extended treatment programs might have limited added
value when patients do not demonstrate some reasonable
improvement by the fourth visit,
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Many symploms resembling an adverse event were
present in nearly all the subjects at baseline and diminished
in frequency in the population during the first 3 months.
This demonstrates the need to record baseline status for
concomitant symptoms to avoid erroneously ascribing their
incidence to treatment.

CONCLUSION

Despite the fact that adverse events following treatment
are common, and in some cases severe in intensity, this
study shows that the benefits of chiropractic care for neck
pain seem to outweigh the potential risks.

Practical Applications

* Most patients in this study had chronic, recurrent
complaints; mild to moderate disability of the
neck; and 8 mild amount of pain at baseline.

* Approximately half of the cohort was secavered at
the fourth visit from their presenting complaint,
wherzas approximately two thirds were recoverad
at 3 and 12 months.

» Fifty-six percent of the study population indicated
an adverse event following any of the first 3
treatments, which was typically musculoskeletal or
pain related and was mild to moderate in intensity.
Only 5 subjects (1%) reported to be much worse at
12 months.

*» Although adverse events arc common, many
patients benefit from treatment.

= For the participants in this study, the benefits of
chiropractic care for neck pain seem to outweigh
the potential risks.
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COMMENTARY

ADVERSE REACTIONS TO CHIROPRACTIC CARE IN THE
UCLA NEcK PaAIN STuDY: A RESPONSE

Antheny L Rasner, PhD®

As an adjunct to the UCLA Neck Pain Study, in which
outcomes of patients who undergo cervical manipulation
have been compared o those of individuals treated by
mobilization, Hurwitz et al'! have recently catalogued all
the adverse symptoms apparently encouatered by both
groups during the clinical trial. As detailed a review as this
study is, there are statements in the text as well as quirks and
gaps in the data that must be brought to light for the actual
risks of manipulation to be appreciated in their true
perspective, Issues addressed inciude (1)} problems with
the time sequence of events; (2) comparative odds ratios and
frequencies with procedures other than manipulation; (3) the
effect of preceding conditions; (4) relativity to other
interventions; and (5) the lack of details regarding technique
and the number of adjustments.

During the past decade, the issues of cerebrovascular
accidents {CVAs) and spinal manipulation have become
linked in a debate of ever-increasing intensity. A copious
number of studies have investigated spinal manipulation as
» putative causative factor of CVAs."® Additional studies
have examined more minor and transient events which have
been observed 1o follow cervical manipulations, in the effort
to more thoroughly assess the risk-benefit ratios of cervical
manipulation as well as to attempt to gain & deeper
understanding of the mechanisms that might possibly trigger
more serious adverse events.”°

Adding 1o the latter body of evidence is an adjunct to the
UCLA Neck Pain Study, in which the outcores of patients
who underwent cervical manipulation have been compared
to those of individuals freated by mobilization, Hurwitz
et al "' catalogucd all the adverse symptoms apparently
encountered by both groups during the clinical trial. The
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investigators indicate that some 85 patients (30.4%) out of
the 280 participants polled had adverse symptoms, most
commonly increased neck pain or stiffness with less
frequently reported instances of headache or radiating pain.
Patients randomized to manipulation were reported to be
more likely than those assigned to mobilization to report an
adverse symptom (odds ratio, 1.44; 95% CI 0.83-2.49)."!

If a true assessment of the risks and mechanisms that
accompany cervical manipulation is to be made, however,
one must examine nore closely the design of those studies
to be better equipped to provide more definitive data
Despite the extent of detail in the Hurwitz etal '* study, in
particular, there are statements in the text as well as
inconsistencies and gaps in the data which are worlh
examining in order that the actual risks of manipulation
are appreciated in @ more complels perspective.

SIGNIFICANCE AND TiME SEQUENCE OF ODDS RATIOS

A review of 2]l the odds ratios reflecting the relative risks
of manipulation vs mobilization raises several guestions
regarding their significance. To begin, all odds ratios are
well within the confidence intcrvals shown in the data,
indicating that they do not approach statistical significance.
Secondly, one of the tables (Table 3 in Hurwitz et ai'') in
this investigation reporis the increased risk of all adverse
events attributed to manipulation compared to mobilization
and reflects an odds ratio of 1.44 within 24 hours of the
treatment, However, precisely the same odds ratio of 1.44 is
shown for any time of onset. The odds ratios for neck pain,
stiffhess, and soreness—by far the most common symptom
reperted by the authors—actually decrease for onsets less
than 24 hours, whereas the respective odds ratios for other
conditions (radiating pain, fatigue, headache, neurological
symptoms) are shown to increase. It has been suggested
elsewhere that if the association with the treatment were to
be real, a positive gradient linking presumed cause and
outcome should be present.'?

Therefore, one might anticipate a marked drop-off of the
odds ratio as more time elapses between treatment and
effect. That may not be the case here and contradicts a body
of literature involving adverse reactions after cervical
manipulation, in which the number of incidents did indeed
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decline as the time between treatment and effect increased
beyond 24 hours.”'%!* This argument must not be
construed, however, to dismiss the significance of the
effects of an intervention beyond 24 hours. Furthermore,
the lack of statistical significance of the odds ratios may
meke any arguments ebout their presumed change or lack of
change a moot issue.

ComMPARATIVE ODDS RATIOS AND FREQUENCIES

In reviewing the relative risks of groups of patients
undergoing treatments, the same table reported above also
compared the reporting rates of adverse events in patients
experiencing electromagnetic stimulation (EMS) in their
therapy and those lacking such a procedure. In terms of neck
pain stiffness and sorensss—2 events that the suthors have
roest commonly linked with manipulation—the odds ratio
for any onset was 1.50 (95% Cl 0.86-2.62), comparable to
the corresponding figure for manjpulation vs mobilization
(1.38; 95% CI 0.79-2.40). The obvious question one would
raise here is whether many or &ll of the adverse reactions
reported here are specifically the result of cervical manip-
ulation. Furthermore, it is not clear from this study whether
the logistic regression model used by the authors included
afl of the 3 treatment factors used (manipulation vs
mobilization, heat vs no heat, EMS vs no EMS). If the
factors were not included, the odds ratios reported for
manipulation vs mobilization would have been confounded
by the other 2 components.

ErreCT OF PRECEDING CONDITIONS

A number of predisposing conditions at baseline were
shown by Hurwitz et al !' to significantly elevate the likeli-
hood of reporting a specific adverse reaction to treatment:

Odds mtio
{a) Moderste or severe headache 5.18 (95% CI, 1.88-14.9)
vs mild
{b) Elevated neck disability
Scores

3.15 (95% C], 1.01-9.80)

These factors would have the effect of inflating the
overall risk matios obsarved in the entire cohort of patients
undergoing therapy, mapipulative or otherwise. The ques-
tion might be reised as to whether the distribution of these
conditions was the same in the mobilization and manipu-
lative groups, although a correction for baseline severity
was presurnably provided in the regression models. It has
already been reported elsewhere that preexisting conditions
may have considerable besring upon the more serious
events that have been attempted to be linked to cervical
manipulation,**'¢
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ReELATVITY TO OTHER [NTERVENTIONS

For this issue to be seen in its proper perspective, it needs
to be viewed in comparison to all the other medical and
lifestyle options that are available to the individual patient.
By the suthors’ own statement,' “Complication rates from
surgical and pharmaceutical treatments for neck pain are
estimated to be much bigher than those from spinal
manipulstion or other chiropractic interventions.” Risks are
inherent in every medical procedure or lifestyle activity that
we encounter. In terms of interventions of the spine,
chiropractic has been shown to be many orders of
magnitude safer than medication or surgery.

Assuming that each patient receives an average of
10 manipulations in treatment,'? death rates after cervical
manipulation calculate to anywhere between 1/100 and 1/400
the rates seen in the use of nonsteroidal anti-inflammatory
drugs for the same condition.'®!® Death rates from tumbar
spine operations are reported to be 300 times higher than the
rate produced by CVAs in spinal manipulation®®®'; for
cervical surgeries, recent death rates have been estimated to
be 700-fold greater.?* As Rome™ has pointed out, risks for
“virtually all” medical procedures ranging from the taking of
blood samples,?? use of vitamins,?® drugs,® “natural”
medications,? and vaccinations® are routinely accepted by
the public as a matter of course. In short, it must be
emphasized that the magnitude of what are apparently minor
and short-lived exacerbations in this study does not itself
provide sufficient grounds for excluding manipulation to the
upper cervical region.

LACK OF DeTAILS REGARDING TECHNIQUE AND
NUMBER OF ADJUSTMENTS

The study fails o provide information regarding the
specific techniques of chiropractic manipulation applied or
their number other than the expression “gt least one
adjustment” provided in the paper. Although a higher
number of transient complications have been reported to
be associated with primarily rotatory maneuvers in the upper
cervical region,*® the authors do indicate in their study that
their procedures involved minimal extension and rotation.
There is also a lack of information regarding the actusl
numbers of manipulations applied, their frequency, or the
specific regions adjusted, the latter elso having been shown
1o influence the rates of transient reactions reported.®®

Until the preceding question and previous issues are
understood and resolved, there would be litle from the
current study which can be drawn to alter the present course
of cervical manipulation, particularly because the data are
preliminary and do not reach statistical significance, and the
benefits of such procedurcs have been amply shown
elsewhere. 2”52 In particular, severzl reports exist that
indicate superior outcomes from manipulation when com-
pared to mobilization.3?® There is no question thet the
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side-effects and complications that can be uneguivocally
associated with manipulation need to be studied in detail
such that their frequency and severity can be diminished
even further, despits the fact that the preponderance of evi-
dence has shown that it is a far safer alternative than medical
or surgical interventions for the complaints presented.

In summary, the issue of adverse events after cervical
manipulation compared to mobilization requires further
study, with statistically robust dats, further details on the
interventions applied and the clinicians involved, and
subgroups in which one intervention compared to the other
might provide superior benefits. Until such data can be
provided, the conclusion from the Hurwitz et al'! study can
only be regarded as preliminary.

Practical Applications

» Regarding the adverse reactions attributed to cervical
manipulation in the UCLA Neck Pain Study, several
anomalies appear which require further explanation
for the complete acceptance of the findings.

» These anomalics pertain to both the design of the
study as well as the propesties of the adverse events
described.

= In certain instances, the risks of manipulation appear
to be equal to or actually less than other interventions
(eg, heat and EMS).

« Lacking details about the specific manipulative
technique used, the number of adjustments, and the
cervical regions adjusted, the study does not provide
irmportant details from which to design future inves-
tigations in the effort to alleviate these problems.
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B Risk of Vertebrobasilar Stroke and Chiropractic Care
Results of a Population-Based Case-Control and Case-Crossover Study
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Study - Design. Populstion-based, cass-control and
casa-crossover study.

Objective. To Investigats sssccistions betwean chiro-
practic vishs and verabrobasiier artery (VBA) stroke and
to contrast this with primary care physiclan {PCP) visits
snd VBA stroke, '

ummary of Background Data. Chiropractic cere Is
populsr for neck pain and headache, but may incraass the
risk for VBA dissection and stroke. Nuck pein end head-
achs are 'common symptoms of VBA disaection, which
commonly precedes VBA stroke.

‘Mathods. Caces included eligible incident VBA
strokes'sdmitted to Ontario hospitals from April 1, 1893
to March 31, 2002. Four controis were age and gender
matchad to sach casa. Case and control axposures to
chiroprectors and PCPs were datarmined from health
billing records in tha year before the stroke date. In
the cass-crossover anslysis, cases acted ss their own
controls. olik]

Results. There wers 818 VBA strokas hospitalized In 8
population “of mora than 100 million parson-yaars. In
thoss aged <45 years, cases ware about three times more
liksly to gee a chiropractor or a PCP before thelr stroke
than controls.-Rasults wers simitar in the case control
and case crossover analyses. Thers was no incraased
association bstween chiropractic visits and VBA stroke
in those 6_I|".|_e[ than 45 yaars. Positive assoclations wera
found betwsan PCP visits and VBA stroks in all age
groups. Practitioner visits billed for haadache and nack
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compiaints were highly associatad with subssquant VBA
stroke.

Coneluslon. VBA stroka ia & very rare event In the
populstion. Tha increasad risks of VBA stroka associsted
with chiropractic and PCP visits Is likely due to patients
with headacha and neck pain from VBA dissection sesk-
Ing care bafore their strake. We found no evidence of
excess risk of VBA stroke associsted chiropractic care
compared to primary cars.

Kay words; vertabrobasilar stroks, case control stud-
jes, cass crossover studies, chiropractlc, primary cars,
complicatians, neck pain, Spina 2008;33:5176-5183

Neck pain is a common problem associated with consid-
erable comorbidity, disability, and cost to society.'™
In North America, the clinical management of back
pain is provided mainly by medical physicians, physi-
cal therapists and chiropractors.® Approximately 12%
of American and Canadian adults seek chiropractic
care annually and 80% of these visits result in spinal
manipulation.””® When compared to those secking
medical care for back pain, Canadian chiropractic pa-
tients tend to be younger and have higher socioeco-
nomic status and fewer health problems.®® In On-
tario, the average number of chiropractic visits per
episode of care was 10 (median 6) in 1985 through
1991.7 Several systematic reviews and our best-
evidence synthesis suggest that manual therapy can
benefit neck pain, but the trials are roo small to eval-
uate the risk of rare complications.”3

Two deaths in Canada from vertebral artery dissec-
tion and stroke following chiropractic cace in the 1990s
attracted much media attention and a call by some neu-
rologists to avoid neck manipulation for acute neck
pain.’* There have been many published case reports
linking neck manipulation to vertebral artery dissection
and stroke.’ The prevailing theory is that extension
and/or rotation of the neck can damage the vertebral
artery, particularly within the foramen transversarium at
the C1-C2 level. Activities leading to sudden or sus-
rained rotation and extension of the neck have been im-
plicated, included motor vehicle collision, shoulder
checking while driving, sports, lifting, working over-
head, falls, sneezing, and coughing.'® However, most
cases of extracranial vertebral arterial dissection are
thought to occur spontaneously, and other factors
such as connective tissue disorders, migraine, hyper-
tension, infection, levels of plasma homocysteine, ves-
sel abnormalities, atherosclerosis, central venous
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catherization, cervical spine surgery, cervical percuta-
neous nerve blocks, radiation therapy and diagnostic
cerebral angiography have been identified as possible
visk factors.17-21

The true incidence of vertebrobasilar dissection is un-
known, since many cases are probably asymptomatic, or
the dissection produces mild symptoms.”> Confirming
the diagnosis requires a high index of suspicion and good
vascular imaging. The cases that are most likely to be
diagnosed are those thar result in stroke.!**? Ischemic
stroke occurs when a thrombus develops intraluminally
and embolizes to more distal arteries, or less commonly,
when the dissection extends distally into the intracranial
vertebral artery, obliterating branching vessels.?* The
best incidence estimate comes from Olmstead county,
whete vertebral artery dissection causing stroke affected
0.97 residents per 100,000 population between 1987
and 2003.%

To date there have been two case-control studies of
stroke following neck manipulation. Rothwell et 2f used
Ontario health data to compare 582 cases of VBA stroke
to 2328 age and sex-matched controls.?* For those aged
<45 years, cases were five times more likely than con-
trols to have visited a chiropractor within 1 week of VBA
stroke. Smith et al studied 51 patients with cervical ar-
tery dissection and ischemic stroke or transient ischemic
attack (TTA) and compared them to 100 control patients
suffering from other strokes not caused by dissections.?®
Cases and controls came from two academic stroke cen-
ters in the United States and were matched on age and
sex. They found no significant association between neck
manipulation and ischemic stroke or TIA. However, a
subgroup analysis showed that the 25 cases with verte-
bral artery dissection were six times more likely to have
consulted a chiropractor within 30 days before their
stroke than the controls.

Finally, because patients with vertebrobasilar artery
dissection commonly present with headache and neck
pain,®® it is possible that patients seck chiropractic
care for these symptoms and that the subsequent VBA
stroke occurs spontaneously, implying that the associ-
ation between chiropractic care and VBA stroke is not
causal.2»¢ Since patients also seek medical care for
headache and neck pain, any association berween pri-
mary care physician {PCP) visits and VBA stroke could
be attributed to seeking care for the symproms of verte-
bral artery dissection.

The purpose of this study is to investigate the asso-
ciation between chiropractic care and VBA stroke and
compare it to the association between recent PCP care
and VBA stroke using two epidemiological designs.
Evidence that chiropractic care increases the risk of
VBA stroke would be present if the measured associa-
tion berween chiropractic visits and VBA stroke ex-
ceeds the association between PCP visits and VBA
strokes.

Copyright ® Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

u Mothods

Study Dasign

We undertook population-based case-control and case-
crossover studies. Both designs use the same cases. In the case-
control design, we sampled independent contrel subjects from
the same source population as the cases. In the case-crossover
design, cases served as their own controls, by sampling control
periods before the study expasures.®” This design is most ap-
propriate when a brief exposure {e.g., chiropractic care) causes
a transient change in risk (i.e., hazard period) of a rare-onset
disease (e.g., VBA stroke). It is well suited to our research ques-
tions, since within person comparisons control for unmeasured
risk factors by design, rather than by statistical modeling.*-°
Thus the advantage over the case control design is better con-
trol of confounding.

Source Population

The source population included all residents of Ontaria
(109,020,875 person-years of observation over 9 years) cov-
ered by the publicly funded Ontario Health [nsurapce Plan
(OHIP). Available utilizacon data included hospitalizations
with diagnostic coding, and practitioner (physician and chiro-
practic) ucilization as documented by fee-for-service billings
accompanied by diagnostic coding. We used two data sources:
(1) the Discharge Abstract Database (DAD) from the Canadian
Institute for Health Informadon, which captures hospital sep-
arations and ICD codes, and {2) the OHIP Databases for ser-
vices ptovided by physicians and chiropractors. These data-
bases can be linked from April 1992 onward.

Cases

We included all incident vertebrobasilar occlusion and stenosis
strokes (ICD-9433.0 and 433.2) resulting in an acute care hos-
pital admission from April 1, 1993 to March 31, 2002. Codes
were chosen in consultation with stroke experts and an epide-
miologist who participated in a similar past study (SB).** Cases
that had an acute care hospital admission for any type of stroke
(ICD-9433.0, 433.2, 434, 436, 433.1, 433.3, 433.8, 433.9,
430, 431, 432, and 437.1), transient cesebral ischemia (ICD-
9435) or late effects of cercbrovascular diseases (ICD-9438)
before their VBA stroke admission or since April 1, 1991 were
excluded. Cases residing in long-term care facilities were also
excluded. The index date was defined as the hospital admission
date for the VBA stroke.

Controls
For the case-control study, four age and sex-matched controls
were randomly selected from the Registered Persons Database,
which contains a listing of al! health card numbers for Ontario.
Controls were excluded if they previously had a stroke or were
residing in a long-term care facilicy.

For the case crossover study, four control periods were ran-
domly chosen from the year before the VBA stroke date, using
g time-stratified approach.® The year was divided into disjoint
strata with 2 week periods berween the straea. For the 1 month
hazard period, the disjcint strata were separated by 1 month
periods and the five remaining control periods were used in the
analyses. We randomly sampled disjoint strata because chiro-
practic care is ofien delivered in episodes, and this strategy
climinates overlap bias and bias associated with tme erends in
the exposure.3?



S178 Spine ¢ Voluome 33 « Number 45 « 2008

Exposures

All reimbursed ambulatory encounters with chiropractors and
PCPs were extracted for the one-year period before the index
dare from the OHIP database. Neck-related chiropractic visits
were identified using diagnostic codes; C01-C06, cervical and
cervicothoracic subluxation; C13-C15, multiple site subhuc-
tion; C30, cervical sprainfstrain; C40, cervical neuriris/
neuralgia; C44, arm neuritis/neuralgia; C50, brachial radiculi-
tis; C51, cervical radiculitis; and C60, headache. For PCP visits,
we included community medicine physicians if they submitred
ambulatory fee codes to OHIP. Fee codes for group therapy
and signing forms were excluded. Headache or neck pain-
related PCP visits were identified using the diagnostic codes:
ICD-%307, tension headaches; 346, migraine headaches; 722,
intervertebeal disc disorders; 780, headache, except tension
headache and migraine; 729, fibrositis, myositis and muscular
rheumatism; and 847, whiplash, sprain/sirain and other tan-
mas associated with neck (These codes include other diagnoses,
and we list only those relevant to neck pain or headache). There
is no limit on the number of reimbursed PCP visits per year.
However, there are limits chiropractors, but less than 15% of
patients surpass them.>*

Statistical Analysis
Condiricnal logistic regression was used ro estimate the asso-
ciation between VBA stroke after chiropractor and PCP visits,
Separate models were built using different a priori specified
hazard periods, stratified by age (<45 years and =45 years)
and by visits with or without head and neck pain related diag-
nostic codes. For the chiropractic analysis, the index date was
included in the hazard period, since chiropractic treatment
might cause immediate stroke and patients would not normally
consult a chiropractor after baving a stroke. However, the in-
dex day was excluded from the PCP analysis, since patients
might consult these physicians after experiencing a stroke. We
tested different hazard periods, including 1 day, 3 days, 1 week,
2 weeks, and 1 month before the index date. Exposure occurred
if any chiropractic or PCP visits were recorded during the des-
ignated hazard periods.

We also measured the effect of cumulative numbers of ¢hi-
ropractic and PCP visits in the month before the index date by
computing the odds ratio for cach incremental visit. These es-
timates were similarly stratified by age and by diagnostic codes
related to headache and/or neck pain, Finally, we conducted
analyses to determine if our resules were sensitive ro chicoprac-
tic and PCP visits related to neck complaines and headaches.
We report our results as odds ratios (OR) and 95% confidence
intervals. Confidence intervals were estimated by accelerated
bias corrected bootstraps with 2000 replications using the vari-
ance-covariance method.®® All statistical analyses were per-
formed using STATA/SE version 9.2

E Results

A total of 818 VBA strokes met our inclusion/exclusion
criteria over the 9 year inception period. Of the 3272
matched control subjects, 31 were excluded because of
prior stroke, one had died before the index date and 76
were receiving long-term care. Thus, 3164 control sub-
jects were matched to the cases. The mean age of cases
and coatrols was 63 years at the index date and 63%
were male. Cases had a higher proportion of comorbid
conditions (Table 1). Of the 818 stroke cases, 337

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Table 1. Age, Sex, and Comoshid® Condition ol Cases
and Controls

Variable Cases {n = 816) Controls (n = 3184}
Age: maan, madian (SD}t 63.1,66 {155} 628, 65{154)
Males: n (%) 518 (833) A122(639)
Hypertansian®; n (%) 216{337) 138{233)
Heart Diseasa®; n (%} 215{3386) S06 (16.0)
Diabetes®: n (%) 155 {19.0} 21(18)
High Cholesteral®: n {%) 62{75) 2001(8.3)

At least one comorbid 5151630 1294 (40.9)

conditions: n (%}

*Comorbid conditions datermined by ambulatory disgnostic codes from the
Ontario Health Insurance Plar (QHIFY during year prior to index date.

15D is stancard devietlon.

$indicates the presence of at least one of hypertension, heart disease, disbe-
tas or high cholestarol,

{41.2%) were coded as basilar occlusion and stenosis,
443 (54.2%) as vertebral occlusion and stenosis and 38
(4.7%) had both codes,

Overall, 4% of cases and controls had visited a chiro-
practor within 30 days of the index date, while 53% of
cases and 30% of controls had visited a PCP within that
time (Table 2). For those under 45 years of age, 8 cases
{7.8%) had consulted a chiropracror within 7 days of the
index date, compared to 14 (3.4%) of controls. For
PCPs, 25 cases (24.5%) under 45 years of age had a
consultation within 7 days of the index date, com-
pared to 27 {6.6%) of controls. With respect to the
nomber of visits within 1 month of the index date,
7.8% of cases under the age of 45 years had three or
more chiropractic visits, whereas 5.9% had three or
more PCP visits (Table 2).

The case control and case crossover analyses gave sim-
ilat results. (Tables 3-7) Age modified the effect of chi-
ropractic visits on the risk of VBA stroke. For those un-
der 45 years of age, there was an increased association
between chiropractic visits and VBA stroke regardless of
the hazard period. For those 45 years of age and older,
there was no association. Each chiropractic visit in the
month before the index date was associated with an in-
creased risk of VBA stroke in those under 45 years of age
(OR 1.37; 95% CI 1.04-1.91 from the case crossover
analysis) (Table 7). We were not able to estimate boot-
strap confidence intervals in some cases because of sparse
data.

Similarly, we found that visiting a PCP in the month
before the index date was associated with an increased
risk of VBA stroke regardless of the hazard period, or the
age of the subject. Each PCP visit in the month before che
stroke was associated with an increased risk of VBA
stroke both in those under 45 years of age {OR 1.34;
95% CI 0.94-1.87 from the case crossover analysis) and
45 years and older {OR 1.52; 95% CI 1.36-1.67 from
the case crossover analysis) {Table 7).

Our results were sensitive to chiropractic and PCP
visits related to neck complaints and headaches, and we
observed sharp increases in the associations when re-
stricting the analyses to these visits (Tables 3-7). Overall,
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Table 2. No. (n} and Percentage {%) of Chiropractic (DC) and Primary Care Physician {PCP) Visits Before the

Index Date
Entira Cohort Age <45 yr Aga =45 yr
Expasures Cases [n = 818) Controlz (n = 3184) Casesin = 102} Controls {n = 408) Cazes {n = 716} Controls {n = 2756}
Most recent DC visit
8- day: n (%)} 807} 2z bt * . 21 {08}
03 days: n {%) {11} 40(1.3) s 8015 * X1 B
07 days: n {%) 1“7 55(1.8) 8(7.0) 14{24) 8i{08) 42(1.5)
0-14 doys: n {%) 7133 88 (2.8} 12(11.8) 17{2) 15{21) T {28
0-30 days: n {%) 36 {4.4) 125{4.0) 13012.7) 18{4.4) a{12) 107 (39}
Mozt recant PCP visht
1-1 day: n (%} 83(1.N) §1{1.3} 12{11.8) 6{1.5) s1{.1 [y
1-3 days: o (%) $11{138) 130{4.1) 18{17.8) 10(25) 93013.0) 120{4.4)
1=7 doys: n {%) 205{25.1} 250(9.2) 25(24.5) 27{6.6) 180{25.1} 83{45)
114 days: n (%) 311 {38.0} 517{18.3) 39(37.3) #in3 273{38.1) £71(17.1)
1-30 days: n (%)} 437 {534) 945 {29.9) 46 (85.3) 83(203) 391 {546) 882{Nn.3)
No. of DC visits
None in past month 782 {956} 3039 (6.0} {82.3) 390 (95.6) 693 {86.8) 2649(%.1)
1 or 2 in past month 21{26) 86 (3.0} . 13{3.2) 18 {22} 8{10)
3 or mote in past month 15{1.8) 23{0.9) 828 ] 7000 24{09)
Maan (SDt) in past month 0.13{0.82} 0.08 (0.52} 0.50{1.65) 0.09{0.49) 0.08 {0.60) 0.08 {0.53}
No. of PCP visits
{Nona in past month 381 {446} 219(70.1) 56 {54.9) 325(79.7) 325 (45.4) 1894 (68.7)
1 or 2 in past month 384 {489} a75{21.n) 0{192 79{19.9) 344 (4.0 796 (28.9)
4 or more in past manth {8.5) T0{2.2) 8{5.9) . 47 {6.8) 66 (2.4}
Mean (50} in past month 0.85 {1.09} 041 (073 0.74 {101} 0.27 {0.61) 087{1.10) 043{0.74)

*Cell sizn <B and cennot be reported.
1SD is standard devistion,

these associations were more pronounced in the PCP
analyses. However, the data are sparse, and we were
unable to compute bootstrap confidence intervals in
many cases.

Our study advances knowledge about the association
between chiropractic care and VBA stroke in two re-
spects, First, our case control results agree with past case
control studies that found an association between chiro-
practic care and vertebral artery dissection and VBA
stroke.2*?5 Second, our case crossover results confirm
these findings using a stronger research design with bet-

ter control of confounding variables. The case-crossover
design controls for time independent confounding fac-
tors, both known and unknown, which could affect the
risk of VBA stroke. This is important since smoking,
obesiry, undiagnosed hypertension, some connective tis-
suc disorders and other important risk factors for dissec-
tion and VBA stroke are unlikely to be recorded in ad-
ministrative databases.

We also found strong associations between PCP visits
and subsequent VBA stroke, A plausible explanation for
this is that patients with head and neck pain due to ver-
tebral artery dissection seek care for these symptoms,
which precede more than 80% of VBA strokes.? Since it

Table 3. Odds Ratios and 55% Confidence Intervals (Cl) and Acceleratsd and Bias Corrected Bootstrap 85% Ci for
Case-Contro] Estimates of the Association Betwaen Chiropractic (DC) Visits and Vertebrobasilar Stroke

Case-Contral Age <45 yr Age =45 yr

Exposutes 0dds Retio (85% C1) Bootstrap 55% CI  Odds Ratio (95% C1} Bootstrap 85% C1  Odds Ratio {35% CI}  Bootstrap 95% CI
Any DC visit

0-1 day 1.06 {0.43-2.62) 036-2.61 12.00 {1.25-115.38} bt .55 {0.16-1.85) 0.14-1.93

0-3 days 0.87 {0.42-1.81} 0.40-1.78 333{1.02-10.92) 0.80-34.00 0.44 (0,16-1.28) 0.12-1.25

0-7 days 0.98 (0.54-1.77) 051-1.19 2.41{0.98-5.95) 080-6.29 0.55{0.23-1.30) 021-1.23

0-14 days 1.22 (0.78-1.90} 0.77-1382 3.07 (1.41-6.70) 1.25-1.3 052(0.47-1.45) 0.45-1.47

0-30 days L4 {0.78-1.67} 0.75-1.62 213 (1.48-683) 13- 0.83{0.52-1.32) 0.51-1.30
Headache or cervical

OC visit

0-1 day 1.59 [0.56-4.54} 0.48-467 * . 053 {¢.14-2.81) 0.00-137

03 days 1.22 (0.51-2.88) 0.48-3.01 5.00 (1.34-18.62) e 0.41{0.08-1.77) 0.00-1.72

D-7 days 1.42 (0.71-288) 0.56~3.00 3.11{1.15-8.35) 1.07-5.60 0.1 {0.24-2.10 017-218

D-14 days 1.6 (0.73-2.33} 0.78-2.34 3.27 (1.36-7.90) 1.23-867 0.84 {0.41-1.75) 0.35-1.68

0-30 days .96 (0.60-1.51) 055157 300 {1.26-7.12} 1.18-8.00 053 (0.33-1.19) 030-1.13

*Unable to computs due to small numbers
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Table 4. Odds Ratios and 95% Confidence Intervals (CI) and Accelerated and Bias Corrected Baotstrap 85% Cl for
Case-Control Estimates of the Association Between Primary Care Physician (PCP} Visits and Vertebrobasilar Stroke

Case Control Age <#iyr Age =45 yr
Exposure Odds Retio (85% Cl}  Bootstrap 95% | Odds Ratic (35% Cl}  Bootstrap 35% C1  Odds Ratio {95% CI)  Bootstrap 85% CI
Any PCP visit
1-1 day 7.22{4.70-11.08) 462-11.3 11,21 {3.53-35.03) 2615200 6,8514.18-10.58) 4168-10.73
1-3 doys 381 {275-4.73) 273475 9,53{3,95-22.97} 352-28.00 321 [241-427) 238432
1-7 days 3.27 (267-4.00) 273-4.00 481 (157-9.02) 240-8.72 312 [252-387) 157287
1-14 days 311 {261-369) 262-385 4,56 {2.78-7.84) 2.71-185 295 [2.46-3.54) 247-354
1-30 doys 2.76{2.35-3.24) 235135 3.57 {2.17-5.85} 208-6.16 267 (225317} 126317
Headache or cervical
PCP visit
1-1 day 32.00{7.36-133.17} ¢ 1200 {1.25-115.36) . 52.00 {6.80--397.50 e
1-3 days 25.19(8.78-72.24) 8.69-104.00 25.64 (3.13-209.78} ¢ 2504 {7.41-84582) .
1-7 days 16.72 {8.29-33.29 8.52-35.63 37.60 (4.80-290.70} . 14.39 (6.88-30.08) 6.68-35.91
1-14 days 10.8%(6.53-18.16) 6.59-10.76 37.60 (4.80-294.70) ¢ 948 (5.56-18.19} 5.55-16.61)
1-30 days 6.98 {4.85-10.41) 4.58-10.42 11.45 (3.68-35.62) 350-53.57 642 (4.17-9.89} 4201018

*Unsble to computa due to small numbars.

is unlikely that PCPs cause stroke while caring for these
patients, we can assume that the observed association
between recent PCP care and VBA stroke represents the
background risk associated with patients seeking care for
dissection-related symptoms leading to VBA stroke. Be-
cause the association between chiropractic visits and
VBA stroke is not greater than the association between
PCP visits and VBA stroke, there is no excess risk of VBA
stroke from chiropractic care,

Our study has several strengths and limitations, The
study base includes an entire population over a $-year
period representing 109,020,875 person-years of obser-
vation, Despite this, we found only 818 VBA strokes,
which limited our ability to compute some estimates and
boorstrap confidence intervals. In particular, our age
stratified analyses are based on small numbers of ex-
posed cases and controls (Table 2). Further stratification
by diagnostic codes for headache and neck pain related
visits imposed even greater difficulty with these esti-
mates, However, there are few darabases that can link

incident VBA strokes with chiropractic and PCP visits in
a large enough population to undertake a study of such a
rare event.

A major limitation of using health administrative data
are misclassification bias, and the possibility of bias in
assignment of VBA-related diagnoses, which has previ-
ously been raised in this context.** Liu et al have shown
that ICD-9 hospital discharge codes for stroke have a
poor positive predictive value when compared to chart
review.>* Furthermore, not all VBA strokes are second-
ary to vertebral artery dissection and administrative da-
tabases do not provide the clinical detail to determine the
specific cause. To investigate this bias, we did a sensitiv-
ity analysis using different positive predictive values for
stroke diagnosis (ranging from 0.2 to 0.8). Assuming
nondifferential misclassification of chiropractic and PCP
cases, our analysis showed attenuation of the estimates
towards the nuil with lower positive predictive values,
but the conclusions did not change (i.e., associations re-
mained positive and significant— data not shown). The

Table 5. Odds Ratios and 95% Confidence intervals (Cl) and Accelerated and Bias Corrected Bootstrap 95% Ci for
Case-Crossover Estimates of the Association Between Chiropractic {DC) Visits and Vertebrobasilar Stroke

Case Crossover Age <45 yr Age 245w
Exposure Odds Ratio {35% Cl} Bootstap %% ClI  Odds Ratio (35% CI)  Bootstrap 25% G Odds Ratio {95% CI}  Bootstrap 85% CI
Any DC visit
0-1 doy 1.77 {0.66-4.79) 0.49-5.60 5.04 {0.82-30.99} * 1,09 (0.30-4.02} 0.00-4.84
0-3 days 1.14 (0.52-2.51} 050-2.78 3.44 (0.96-12.28) * 0.61 (D.20-1.84} 0.98-211
0-7 days .50 [0.41-1.56) 0.35-1.85 12.19 {252-58.98) . 0.30{0.12-0.77} ¢
0-14 days 150 (0.89-252) 084274 4,49 (1.60-12.63) . 0.98 {0.51-187) 047-201
[-30 days 1.25 [0.76-2.06) 0.74-213 250 (1.39-2.35) 1.46-10.84 0.06 (0.47-1.56) 0.45-1.57
Headache or cervical
DC visht .
0-1 day 667 {1.59-27.90 * . ) 2.67 {0.45-15.95}
0-3 days 2.42 {0.88-45.66} 0.70-8.00 17.70 (2.04-153.32) * 0.7 (0.14-3.40) ﬂ-mzﬂ-m
0-7 days 1.77 (0.80-3.94) 0.66-4.68 L . 5.8 (0.15-1.66}
-1 days 3.18(1.57-8.38) 143-1.35 3361 (4.24-286.38) * 1.40{0.58-3.34) 0.45-3.41
0-30 days 2.17{1.08-431) 097458 29.47 (360-241.54} . 1.63 (0.45-2.39) 0.37-242

“Unable 10 computa due 10 small numbers.
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Table 6. Odds Ratios and 95% Confidence intervals {Ci) and Accelerated and Bias Corracted Bootstrap 35% Ci for
Case-Crossover Estimates of the Association Betwaen Primary Care Physicien (PCP) Visits and Vertebrobasilar Stroke

Case Crossover Age <45 yr Age =45 yr
Exposure 0Odds Ratio (95% CI)  Bootstrap 95% C1  Odds Ratip (35% CI})  Bootstrap 95% CI  Odds Ratio (85% C) Bootstrap 95% CI
Any PCP visit
1-1 day 4.38 {3.02-8.26) A03-6.54 15.24 {4.29-54.20} 3.70-68.00 3.72 {2.52-5.50} 253-5.84
1-3 days 291{2.25-3.1) 22637 5,62 {2.56-12.36) 2.10~-1480 2.5812.03-1.53) 202-3.55
1-7 days 2.38{1.93-283) 1.92-295 290 {1.64-5.13) 1.56-5.09 23011.85-2.85) 1.85-2.93
1-14 days 2.38{1.93-2.86) 1.96-2.87 353(2.08-5.97) 1.96-649 226 1.86-2.74) 1.85-2.80
1-30 days 242(2.01-291} 201286 299 {1.81-4.96} 1.69-509 2.34(1.92-2.85) 1.91-2.96
Headache or cervical
PCP visit
11 day 16.00 {5.35-47.86) 5.20-7200 . = 13.00 {4.24-39.57) 4,00-56.00
1-3 days 13.00 {5.89-28.71) 6.00-31.00 28.00(3.44-227.58) * 10.96 {4.58-25.83) 4.57-32.00
1-7 days 8.28 (4.88-14.10) 4871482 20.00 {4.38-91.28) . £.99(3.93-12.44) 3.85-12.685
1-14 days 7.28 [4.60-11.52) 458-11.36 9.46 (2.95-30.31) 2.86-44.00 6.92 (4.20-11.40) 4.18-11.85
1-30 days 5.65(3.89-0.22) 380-8.% 12.42 (3.95-38.99) 359-54.74 5.04{3.37-7.59) 3.32-153

*Unable to compute due to small numbers,

reliability and validity of the codes to classify headache
and cervical visits to chiropractors and PCPs is not
known.

It is also possible that patients presenting to hospital
with neurologic symptoms who have recently seen a chi-
ropractor mighe be snbjected to a more vigorous diag-
nostic workup focused on VBA stroke (i.e., differential
misclassification).3® In this case, the predictive values of
the stroke codes would be greater for cases that had seen
a chiropractor and our results would underestimate the
association berween PCP care and VBA stroke.

A major strength of our study is thac exposures were
measured independently of case definition and handled
idendically across cases and controls, However, there was
some overlap between chiropractic care and PCP care. In
the month before their stroke, only 16 {2.0%) of our
cases had seen only a chiropractor, while 20 (2.4%) had
seen both a chiropractor and PCP, and 417 (51.0%) had

just seen only a PCP. We were not able to run a subgroup
analysis on the small number of cases that just saw a
chiropractor. However, subgroup analysis on the PCP
cases (n = 782) that did not visit a chiropractors during
the 1 month before their stroke did not change the con-
clusions (data not shown).

Our results should be interpreted cautiously and
placed into clinical perspective. We have not ruled out
neck manipulation as a potential cause of some VBA
strokes. On the other hand, it is unlikely to be a major
cause of these rare events, Qur results suggest thar the
association between chiropractic care and VBA stroke
found in previous studies is likely explained by present-
ing symptoms attributable to vertebral artery dissection.
It might also be possible that chiropractic manipulation,
or even simple range of motion examination by any prac-
titioner, could result in a thromboembolic event in a
patient with a pre-existing vertebral dissection. Unforru-

Table 7. Ddds Ratios and 85% Confidence Intervals {Ci} and Accelerated and Bias Corracted Bootstrap 95% CI for
Case-Contro! and Case Crossover Estimates of the Association Betwoen the Total Number of Chirepractic (DC) and
Primary Care Physician (PCP) Visits in the Month Prior to the Index Dats

All Cases Age <45 yr Age =45 yr
Exposuras 0dds Ratio (95% CI) Bactstrap 95% CI  Odds Ratio (5% CI) Bootstrap 95% C1 Odds Ratio {35% Cl} Bootstrap 85% Ci
Case control estimates
Any DC vish 1.14{1.02-1.27) 1.00-1.27 1,58 (1.19-2.10} 1.19-219 1.01 {0.86-1.97) 083-1.18
Any PCP visit 1.7 1.81-1.93) 161-194 2.12(1.58-2.84) 1.53-301 1.13{1.57-1.90} 1.58-1.9
Headacha or carvical 1.13 (0.98-1.30) 0.96-1.31 1.57 1a-21) 1.08-2.18 0.95 {0.77-1.18) 0.67-1.20
DC visit
Hnd;c‘t:ie i:u cervical 6.33 (4.21-9.37) 4.38-9.18 10.00 {3.26-30.63} . 5.67 (3.85-8.95) 404-5.04
PCP visl
Case crossover estimates
Any DC visit 1.10{0.93-1.22) 0.97-1.24 1.37 {1.10-1.70} 1.04-191 0.98 (0.84-1.34) 0.80-1.15
Any PCP visit 1.49{1.36-1.83} 1.34-1.688 1.4 {1.05-1.70) 0.94-187 1.52 {1.38-1.67) 1.38~-1.68
Headache or cervical 1.18{1.02-1.37) 0.99-1.45 2.80(1.43-5.48) = 1.01 {0-83-1.22) 0.74-1.29
DE wisit
Headache or cervical 3.99 (288-5.53) 274-580 1064 {2.45-32.78) 3534358 353 (2.51-4.98) 235525
PCP visit

*Unable to compute dus to small numbers.
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nately, there is no acceprable screening procedure to
identify patients with neck pain at risk of VBA stroke.?”
These events are so rare and difficult to diagnose that
future studies would need to be multicentered and have
unbiased ascertainment of all potential exposures. Given
our current state of knowledge, the decision of how to
treat patients with neck pain and/or headache should be
driven by effectiveness and patient preference.?®

B Conclusion

Qur population-based case-control and case-crossover
study shows an association between chirapractic visits
and VBA strokes. However, we found a similar associa-
tion between primary care physician visits and VBA
stroke. This suggests that patients with undiagnosed ver-
tebral artery dissection are seeking clinical care for head-
ache and neck pain before having a VBA stroke.

m Key Points

s Vertebrobasilar artery stroke is a rare event in
the population.

e There is an association between vertebrobasilar
artery stroke and chiropractic visits in those under
45 years of age.

o There is also an association between vertcbro-
basilar artery stroke and use of primary care phy-
sician visits in all age groups.

o We found no evidence of excess risk of VBA
stroke associated chiropractic care.

o The increased risks of vestebrobasilar artery
stroke associated with chiropractic and physician
visits is likely explained by patients with vertebro-
basilar dissection-related neck pain and headache
consulting both chiropractors and primary care
physicians before their VBA stroke.
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Professor: Vi kender ikke

effekten af knak hos
kiropraktoren

Kiropraktik koster hvert r statskassen og patienterne flere
hundrede millioner kroner. Men der er for lidt dokumentation
af kendt rygbehandling, hvor man "knakker" ryggen.

Kiropraktik koster hvert 4r statskassen og patienterne flere hundrede millioner kroner.
Foto: DR © DR

Af Jakob Bang Schmidt

Flere hundredtusinder danskere gér hvert &r til kiropraktor med
smerter i muskler og led.

De mange behandlinger koster &rligt statskassen over 100 millioner
kroner, mens patienterne betaler omkring det femdobbelte af egen
lomme,



Men fagfolkene er ikke overbeviste om, at den behandlingsmetode
som kiropraktorerne er mest kendt for, nemlig at manipulere eller
"knaekke" ryggen, rent faktisk har en effekt. Det fortzller DR's
Detektor.

Professor i klinisk biomekanik, kiropraktorernes uddannelse, Jan
Hartvigsen fra Syddansk Universitet, erkender, at det videnskabelige
grundlag ikke er starkt.

- Vi har ikke steerk evidens eller dokumentation for nogen af de
behandlinger, der bliver givet til rygpatienterne, siger han.
Sparsom dokumentation om kolikbgrn

Udover manipulation af rygsejlen behandler kiropraktorerne ogsa
kolikbgrn med manipulation.

Dansk Kiropraktor Forening vurderer, at omkring 4.000 spadbgrn
modtog kiropraktorbehandling mod kolik i 2011.

Men ogsé pa dette omrade halter det gevaldigt med den
videnskabelige dokumentation, erkender Jan Hartvigsen.

- Hvis vi kigger p& den forskning, der ligger til grund for den evidens,
der er, si er det meget sparsomt.

Jan Hartvigsen var med i opstartfasen af kiropraktoruddannelsen pa
Syddansk Universitet og er i dag forskningschef for uddannelsen.

Tvivlsom effekt

Heller ikke hos Det Nordiske Cochrane Center i Kebenhavn, som
lgbende indsamler lzegevidenskabelig dokumentation for effekten af
forskellige behandlingsformer, er man sikker pa effekten af
manipulation.

Det fortzller leder af centeret, professor Peter Gotzsche.

- Jeg synes overordnet set, at man mi sige, at effekten er noget
tvivlsom. Og det svarer jo ogsa til, at det teoretiske grundlag er yderst
tvivlsomt.

For &r tilbage blev kiropraktik betegnet som sikaldt alternativ
behandling pé linje med healing, akupunktur og zoneterapi. Men i
1991 blev kiropraktorerne autoriseret, og kiropraktorer kan i dag bide
behandle og diagnosticere patienter.



Autoriseringen betyder tilmed, at kiropraktorernes uddannelse nu
foreglr pa universitetet.

Placebo-effekt kan spille ind

Peter Gotzsche vil ikke afvise, at kiropraktorernes behandling kan
have en effekt pé rygsmerter.

Han pépeger dog, at effekten kan bunde i en sdkaldt placebo-effekt,
hvor patienten foler bedring, selv om der ikke er nogen reel effekt.

- Den der menneskelige ting, at hvis nogen er venlige over for dig, s&
vil du gerne vaere venlig den modsatte vej. Og det er du jo netop ved at
sige: Jeg tror nok, det har hjulpet lidt, siger professoren.

Onsker mere forskning

Der arbejdes i gjeblikket pa at f& mere viden om effekterne ved
manipulationsbehandling og anden rygbehandling, fortzller Jan
Hartvigsen.

En stor del af det offentlige tilskud, som kiropraktorerne modtager fra
Regionerne, bruges eksempelvis til at finansiere forskning.

- Vi mangler meget mere forskning. Vi kan faktisk ikke vaere bekendt
over for patienterne, at vi ikke har bedre svar pa deres problemer, nir
de kommer til os, siger han.

- Vi ensker at f3 flere svar. Vi gnsker at vaere bedre.

Her mere om kiropraktik i Detektor pd Pi1 klokken 15:03 eller i aften
klokken 21:00 pd DR2.
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Klage over manglende information om risiko for blodprop som fglge af manipulation af
nakke

Sagshummer: 14POB039

Offentiiggsreisesdato: 4. april 2014
Juridisic tema: Informabion og samtykke

Patientombuddet finder Ikke grundiag for at kritisere Kiinlk <****> for Indhentelse af informeret samtykke fra <****> den 16. maj
2012. Patientombuddet finder ikke grundlag for at kritisere Kilnik <****> for den behandling, som <****> modtog den 16. maj
2012,

KLAGEN
Der er klaget over faigenda:
1. At <=*%35 (ke biev informeret tistriekkeligt pd Ktinik <****3>, forud for behandlingen den 16, maj 2012,
<***=3 har blandt andet anfart, at han kke blev glort cpmasrksom pd den rislko, der er forbundet med manipulation af nakken,
2. At <**=s3 [kka modtog en korrekt behandiing pd Kiinlk <=***>, den 16. maj 2012,

<====> har blandt andet anfart, at han som fulge af kiropraktormanipulationen med samtidig herbar vaevsizsion efterfaigende fik en blodprop | halsrygmarven, der
med{nrte hoivsidig lammaelse.

BEGRUNDELSE
Patientombuddet har, medmindre andet er anfort, lagt veegt pd oplysningeme | journaten,

Begrundelse for afgorelsen af 1, kiageounkt
Den 16, maj 2012 blev <=***> get pl Kiinlk <****>, hvor han moditog manipulationsbehandling af nakken.

Det fremgdr af en udtaleise til sagen Kiinlk <****>, st <=**%3> var kendt | kiinlkken siden 2006, og at han | flere ompange var blevet behandlet for nakke- og
rygsmerter, der ofte var udigst | forbindelse med motion | form af mountainbike karsel. De tidligare behandlinger havde varet ukomplicerede og med god effekt.

Patientombuddet kan oplyse, at det fremgir af sundhedsioven § 16, stk. 1, at en patlent har ret Ul st f8 information om sin haibredstiistand og om
behandlingsmulighedeme, herunder om risiko for kompiikationer og bivirkninger. Det fremg3s af § 16, stk. 4, | samme lov, at informationen skal vaere mere omfattende,
nir behandlingen medfsrer nasriiggende risika for alvoriige kompiliationer og bivirkninger.

Ligeledes kan Patientombuddet oplyse, at det frempdr af Sundhedsstyrelsens vejledning af 16. september 1998 om Information og samtyike og om videregivelse af
helbradsoplysninger mv,, at det Ikke entydigt kan fastsattes, | hvilket omfang en sundhedsperson har pligt til at Informere om mulige komplikationer mv. | forbindelse
med underspgeisa og behandling. Det fremgdr, at sundhedspersonen som udgangspunkt aftid sial give Information om alvorliga og ofte forekommende komplikationer
mv. Nic der er tala om alvorlige og sjeldent farekommenda eller bagatelagtige og ofte forekammende komplikationer mv,, skal sundhedspersonen cite give Information
herom. Der kan som udgangspunkt ikke stilles krav om, at sundhedspersonen skal informere om bagatelagtiga og sjaident forekommende kamplikationer mv,

Petientombuddet kan videre oplyse, t kiropraktorer tidligere har betragtet de sSkaldte cerebrovasiukere skader, som er karskader som [ <**S*>3 tifside, Som en
awngngmmuumhmplmuon(mmo,uapzumum1wmmwlmw)mmmmmmmarmummmhmm
mﬁmmmmm smbistagn ved dennia antageise, kdet der er veludfurta studier, somn Indikerer, at korskader med efterfalgenda biodprop ydvikler sig uafhaengigt:
af A

Det er pd denne baggrund Patientombuddets vurdering, at der ikke forud for Kiropraktorbehandling af nakden rutinemaessigt sial gives Information om den eventuelie
mf:;::ﬂuhm?mw.m Patientombuddet har harved Iagt vasgt pd, at risioen Heige den saneste forskning pd omriidet or of Glle, ot gon er
- Ll ahﬂﬂ‘_,_;

P4 den baggrund finder Patientombuddet, at der ved indhentelse af informeret samtykke til den behandling, som <™***> modtog | Kiinlk <¥***>, den 16. maj 2012,
biev handlet | overensstemmaelse med normen for aimindelig anerkendt fagllg standard.

Bagrundeise for afgareisen af 2, kiagegunks
Den 16. maj 2012 blev <****3 gax pd Kiinik <=***> pl grund af spmndinger | nakke samt hovadpine, isar udlest fra nakken. Der var endvidere kiager over stivhed og
trasthed i ke=nden.

Objektivt blev det fundet, at forgverbgjning af nakken udipste en trakkende fornemmelse fra kraniekanten til hajre skulderblad, og at der ved bagaverbejning blev udisst
en smerte nederst | nakken. Ved sidebajning og rotation af nakken til bide hajre og venstre var der muskulzer stivhed over skulderiget. Ved faleundersagelse med
handemna af nakken og skulder3gats muskulstur og ledforbindelse biev der plvist smhed svarends tll munkskutte musklen og den store muskel pd brystkassens forside.
Der blev pdvist let nedsat ledbevezgelighed svarende til 5. og 6. nakkahvirvel. Nakkens gvrige led var med naturily bevaegelighed.

Underssgeisen af [znden var upifaldende bortset fra nedsat bavagelighed | det nederste lz=ndeled.
Der biev milit forhajet blodtryk (143/109).

Der blav behandlet med trykmassage | skulderlgsmuskier, udspaending af brystmuskulatur samt manipulationsbehandiing af nederste led | lnden, et led | brystryggen
samt leddet mellem 5. og 6. nakkehvirvel, Ved behandiingen af nakken blev den sSkaldte Gonstead teknlk anvendt. Behandiingen blev givet med moderat styrke og

dybds.

Det fremg8r af kiinikkens udtaletse Gl sagen, at der ved den ledfrigerende behandling af nakken blev udigst et lile kilk fra feddet. <**=*> gav kke wdtryk for ubshag
eller smerte ved behandiingen, Idet der efter behandiingen af nakken blev fundet uforandrede forhold, blev det vurderet, at den lette nedsatte ledbevasgetighed svarende
til 5. og 6. nakkehvirvel var uden betydning for nakkegeneme.

Efer behandlingen var der frl bevasgelighed 1 nakken. Der blev tirBdet daglige udspendingsevelser af muskulaturen pd brystkassens forside og tirBdet tagekontake
vedrarende biodtryideet,

Patientombuddet kan oplyse, at ledfrigerende behandling af nakken er et smdvanligt og accepteret valg ved behandiing af nakkesmerter, der stammer fra nakkens led og
nmluslder. I kiropraktorpraksis foreghr den oftest | kombination med nakkesvelser samt behandling af muskutaturen med blandt andet udspeending, massage og
lebehandiing.

Patientombuddet kan videre oplyse, at Gonstad taknikken er en meget smdvanlly og sErdeles udbradt teknik, og &t det er aimindeligt, at behandiingen ledsages f et
harbart “ik”, Et shdant kdik er et normalt fysialogisk fznomen, som af behandleren betragtes som et udtryk for veludfart behandling, og det er siiedes {kis udtryk for,



ot der er sket vasvsskades,

Den 23. maj og den 7, juni 2012 blev <**=*> get til lontrol pl Kink <*=2e5, Der blev ikke ved disse konsultationer foretaget behandling af nakken. Ved
konsultationen den 7. junl 2012 havde der ke vazret hovedpine siden den 23, maf 2012, Han blev herefter afsluttet,

Potientombuddet har bemasrket, at <**®> dan 13, junl 2012 blav set af egen l=ge pd grund af hoved- oy nekkesmerter gennem 4 dage. Der var fortsat forhajet
blodtryk. Det blev vurderet, at der var tale om speendingshovedpine eventuelt udlpst af nakkemyoser. Den 20. Jurl 2012 blev <****> |gen set af egen lzge. Der havde
varet hovedpine hale ugan, som dog var aftagenda. Det blev noteret, at han fortsat cykiede mountainbike, 0g at der aktuelt havde vasret flere fald | den forbindelse. Dar
var forsat forhajet blodiryk. Senere samme dag fik <*®**> konstateret spaltning af blodkamene pk begge sider af halsen og et lille infarkt | halsrygmarven.

Petientombuddet kan oplyse, at skader pd nakkepulshreme med efterfsigends biodprop er en eget sjiden lidelsa, som ofte starter med, at palienten oplaver
'miterlmImamwu.wausuemwmlmmﬂdksemmrhnmnwe&mhhomumnluaﬂm, men
skaderria ses 0gsd opstBet sporitant, akch uden forudgBende traume.

Det er Patiantombuddets vurdering, at der ved konsultationen | Klinlk <****> den 15. maj 2012 blev opinget en relevant sygehistorle og foretaget en relevant o
fyldestgarende objektlv undersegelse. Det er videre Patientombuddets vurdering, at det pll baggrund af de objektive fund var relevant at foretage manuel behandling.
Patientombuddet har herved lagt vagt p8, at <*=**> tidligere havde haft god effekt af tilsvarende behandling med samme teknik, Det er endvidere Fatlentombuddets
vurdering, at behandlingen blev udfart p8 relevant vis.

Det er endefigt Patientombuddets vurdering, at den omstandighed, at <****> godt en mined senere fik konstateret en halskar-lidelse og rypmarvsinfarkt, ikke er
ensbetydende med, at der biev handlet under normest for almindefig anerkendt faglig standard ved behandlingen | Klinfk <==**>,

Fatlentombuddet finder p den baggrund, at den behandling, som <****> modtog den 16. ma] 2012 | Klinik <*=*>, var | overensstemmelse med normen for
a'mindetlg anerkendt faglig standard.

Sidst opdateret: 4. spril 2014
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Bilag 13.

“Combined chiropractic interventions for low back pain: A Cochrane Review”:
Link:

bib.sdu.dk:2048/d0j/10.1002/14651858.CD005427.pub2 /full

Bilag 14. “Spinal manipulative therapy for acute low back- pain™:



Bilag 15

Fakta samlet som bilag til beretningen af:

Professor | Klinisk Biomekanik Niels Wedderkopp, MD, Ph.D., ortopzedkirurgisk afdeling,
Sygehus Lillebzelt Vejle-Middelfart, Institut for Regional Sundhedsforskning og Center for
Research in Childhood Health, 10B, Syddansk Universitet, der blandt andet har undervist
pd det danske kiropraktorstudium p8 Syddansk Universitet

og

tidligere overlaege ved Neurokirurgisk afdeling p8 Rigshospitalet og stifter af Rygcentret,
neurokirurg, Lektor og dr. med Svend Erik Bgrgesen.

Narmest al bergring er ‘manuel behandling’ — og hverken det, eller manipulation er at
betagne som farligt:

“Bare det at du straekker eller bajer et led, alts3 f.eks bare vipper op og ned med en {3,
som zonelerapeuter f.eks gar, er at betegne som *“Manuel behandling af led”, som der stér
1 loven er forbeholdt kiropraktorer. N8r som helst en behandler tager fat omkring en
knogle — en arm eller et ben f.eks, og laver en bevaegelse, s3 er det at beveege leddet pd
en anden - og dermed udfprer man faktisk "manuel behandling af kroppens led”, S4
manipulation og ledmobilisering i bred forstand og almindellg massage, hvor kropsdele
bajes og strackkes er altsd kiropraktik ifglge den nuvaerende lov. Det er selviigelig ikke
hensigtsmaessigt og bar aendres, sa vi Ikke uden grund kriminaliserer en keempe gruppe
behandlere. Iszer fordi bade manipulation og manuel behandling af led mé siges at veere
ufarligt” - Professor i klinisk biomekanik Niels Wedderkopp.

Videnskabelighed konkludere at manipulation er ufarligt — og i gvrigt uden evidens:

“Der er korrekt, at der ikke findes valide argumenter for at gere manipulation eller
"manuel behandling af kroppens led” til forbeholdt virksomhedsomrdde. Der er ikke faglige
eller saglige grunde til det, da bdde manlpulation og manue! behandling af kroppens led
md betegnes som ufarlige. Da loven blev indfgrt i 1991 var der ingen videnskabelig
evidens for effekten af kiropraktiske behandlinger. | dag, 24 8r senere, ma vi erkende, at
den videnskabelige forskning, der siden er lavet p§ omrdet konkluderer, at der stadig
ikke videnskabeligt er pavist effekt af manipulation. Faktisk viser flere forsgg, at
placebogrupper opndr samme effekt, som behandlede grupper.

Herudover — og meget vigtigt - s8 pdviser den forskning, der er foreligger, samtidig, at
manipulation ikke kan betegnes som farligt. (Bllag 4-10 og 13-14: videnskabelig litteratur p8
omridet) Det er derfor fagligt u-underbygget og forkert, nér det pastds, at manipulation er
farligt” - Professor i Klinisk biomekanik Niels Wedderkopp.

"Der er ikke fagligt belaeg for at manipulation skal veere forbeholdt virksomhedsomrade,
da det ikke er forbundet med szerlig fare. N&r der lovgives p8 et omrdde, sd en bestemt
behandlingsform forbeholdes en enkelt disciplin, m& loven ngdvendigvis vaere baseret
béde pa dokumenteret risiko og pd dokumenteret behandlingseffekt. Det kan ikke
dokumenteres at kiropraktisk behandling har nogen klinisk effekt. (se blandt andet bilag 4.



Cochrane review). Det kan heller ikke, ifolge samme Cochrane review dokumenteres at
manipulationsbehandling indebeerer en vaesentiig risiko. Der er sdledes ikke belaeg for at
reservere behandlingsformerne manuel behandling og manipulation til en enkelt
behandlingsdisciplin. Sundhedsstyrelsen har oplyst at det er sundhedsfaglige overvejelser
og risikoen for komplikationer til manjpulationsbehandling, som begrunder afgreensning af
behandlingstilladelse. Da denne risiko ikke er dokumenteret — tvaert imod -, falder
begrundelsen for forbeholdet bort” - Tidligere overlaege ved Neurokirurgisk afdeling pa
Rigshospitalet og stifter af Rygcentret, Lektor og dr. med Svend Erik Bgrgesen

Bivirkninger er uhyre sj=ldne:

"Hverken manipulation eller “manuel behandling af kroppes led” er at betegne som fariigt.
Det er f.eks mere sandsynligt, at der opstar alvoriige bivirkninger af f.eks Indtaget af
ganske almindeligt smertestillende hdndkebsmedicin end ved at modtage en
manipulationsbehandling. Ved gennemgangen af de nyeste review over den internationale
videnskabelige litteratur (rapporter/artikler/undersggelser) p3 omrddet (Bliag 4-10 og 13-
14) herunder et Cochrane-studie, der sammenholder og sammenfatter resultaterne af al
forskning pd omradet og dermed er den hgjeste form for evidens, og hvor det |
sidstnaevnte konstateres at ‘there was no evidence of serious adverse events
demonstrated in any of the trials” — godtgeres det, at manipulation ikke med rimelighed
kan betegnes som farligt, men derimod det modsatte. Det md betegnes som ufarligt” —
Professor i klinisk biomekanik Niels Wedderkopp.

Langt stgrre risiko for skade, ved at lave almindelig motion:

"Det er vanskeligt at finde behandlingstyper, der har sd lav skadestatus.

Manue! behandling og manipulation er forbundet med ekstremt lav risiko.

Selv behandling i form at almindelig fysisk aktivitet - alts8 traening, gvelser og motion,
giver flere og storre skader end manipulation gar” - Professor i klinisk blomekanik Niels
Wedderkopp.

Rentgen sikrer ikke imod skader — det er for-samtalerne for behandling, der er vigtige:

" Det er en kendsgerning, at de fleste af de lidelser der oplistes af Sundhedsministeren i
svaret til sundhedsudvalget af 28 maj 2014 (3f. bilag 3), som veaerende risikoen ved
manipulationsbehandlinger, ikke vil fremg3 af et rentgenbillede. Det er derfor et
overfiadigt redskab i forhold til at undgd de, i svaret, nevnte skader, da de ikke vil kunne
pavises p8 en rentgenoptagelse. Hvad angdr f.eks. gennembladningsforstyrrelser i
pulsdrene til hjernen og starkningsforstyrrelser af blodet, som naevnes | svaret fra
Sundhedsministeren, mé det konstateres, at det ikke vil vaere muligt for en kiropraktor at
konstatere disse. Dermed er muligheden for at undga det, Ikke starre med en kiropraktisk
uddannelse,

Det skal endvidere understreges meget kraftigt, at sandsynligheden for at der opstdr de
neevne fatale felger af en manipulationsbehandling foretaget pd en patient med en af de
nevnte tilstande, ma siges at vaere naeriest ikke eksisterende. Da det har ikke veeret
muligt, at finde kendte tilfeelde for dette, det m§ betegnes som en teoretisk fare” ~
Professor i klinisk biomekanik Niels Wedderkopp.



Det er ikke lz2ngden eller titlen pd uddannelsen, der er vigtig:

"Hvis en alternativ behandler har en uddannelse, der lever op til det Sundhedsstyrelsens
kreever for at RAB-godkende vedkommende, er der sikkerhed for, at der er gennemgdet
200 timers anatomi/ffysiologi samt 100 timer patologl/sygdomsizere.

Og 200 timers anatomiffysiologi samt 100 timer patologi/sygdomslaere m4 siges at give
den fornadne viden til at foretage de npdvendige for-samtaler og vide, hvordan man
undgdr at lave skader p8 patienter/klienter.

Hvis dette niveau af uddannelse er sikret, er risikoen for at provokere alvoriige skader
reduceret til at veere ubetydelig. Nedvendig og tilstreekkelig baggrund opnds f.eks.
gennem ovennasvnte uddannelse, séledes som den er fastlagt | bekendtgerelsen om
brancheadministreret registrering af alternative behandiere.— Tidligere overizege ved
Neurokirurgisk afdeling pa Rigshospitalet og stifter af Rygcentret, Lektor og dr. med Svend
Erlk Bargesen

"Det ma konkluderes, at en kiropraktor, trods den lange uddannelse, ikke vil veere bedre
til at undgd skader, sammenlignet med en anden behandler, der har grundlaeggende
kendskab til anatomi og fysiologi og sygdomsizere, hvilket f.eks fysioterapeuter, Body-sds-
terapeuter, massprer, Zoneterapeuter, osteopater og diverse andre alternative behandlere
ogsé har, som en del af deres uddannelsespensum, Det er ikke lzengden af uddannelsen,
der er afggrende. Det er kendskabet til anatomi og fysiologi, samt sygdomsiazre og
patologi. Hvad angdr risikoen for at gare skade pd en patient/klient ved en
manipulationsbehandling, mindskes den alts8 Ikke ved at lade en kiropraktor udfare
manipulationen, fremfor en alternativ behandler, der har modiaget den forngdne
undervisning og dermed har det forngdne kendskab il at undgd at lave skader”.

Professor i klinisk biomekanik Niels Wedderkopp.
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Da politikerne autoriserede kiroproktik, valgte de at se bort fra, at der var ringe videnskabellg dokumentation for effekten ved rygbehandiing.
Af Jakob Bang Schmidt

Det var ikke hindfaste videnskabelige beviser for effekten af kiropraktorernes rygbehandlinger, der betad, at behandlingsformen blev
autoriseret.

Autoriseringen af kiropraktik, som tidligere blev anset for alternativ behandling, var i hiaj gead drevet af davarende
folketingsmedlem for Socialdemokratiet Erling Christensen. Det forteller DR's Detektor.

11991 fik han kiropraktik anerkendt, ved at samle et politisk flertal sammen med SF og Fremskriftpartiet uden om den daveerende
KVR regering.

Auntoriseringen kom pd trods af, at der var ringe videnskabelig dokumentation for effekten ved kiropraktorernes
bebandlingsmetoder. Dertil kom, at et kiropraktorudvalg under Indenrigsministeriet &r forinden havde valgt ikke at anbefale en
autorisering.

- Lzgerne kuane jo ikke fortzlle mig, at bernene og STD-manden ikke fik gavn af kiropraktik. Jeg kunne derimod sige, at mennesker
kommer til mig og siger, at de har gavn af det, og derfor vil jeg statte det, siger han til Detektor,

Ville hjzlpe born med kolik
For autoriseringen herte kiropraktikken til alternativ behandling p linje med healing, meditation og akupunktur. Anerkendelsen



beted blandt andet, at kiropraktorerne fik deres egen universitetsuddannelse.

Kiropraktik har traditionelt veeret seerlig populeer til behandling af rygsmerter og bern med kolik. Det var netop muligheden for at
behandle kolikramte barn, der i 1991 fik Erling Christensen til at arbejde for en autorisering af kiropraktorerne.

Han sad dengang i Folketingets Retsudvalg, hvor han fik kendskab til flere grove sager om misrogt af spedbern. Sager som, han
mente, blandt andet opstod pd grund i kolik.

- De kunne f8 lyst til at si4 barnet ind mod en radiator for at 4 ro, Tenk sig, bvis man kunne hjzlpe de mennesker, forteller han om
de tanker, der i starten af go'erne gjorde, at han ville autorisere kiropraktik som behandlingsform.

Tvivisom effekt pi kolik
Der er dog ingen dokumentation for, at kiropraktorernes behandling virker mod kolik, fortzller professor i Klinisk biomekanik,
kiropraktorernes uddannelse ved Syddansk Universitet, Jan Hartvigsen:

- Vi har en tradition for, 2t det er en behandling, folk er glade for. Men hvis vi kigger p den forskning, der ligger til grund for den
evidens, der er, s8 er det meget sparsomt.

Erling Christensen holder fast i, at besiutningen om at autorisere kiropraktik, var den rigtige.

- Om der var dokumentation, evidens, som man kalder det s3 flot i videnskabelige kredse, det var jeg da ligeglad med. Det, det
handler om for mig, det var, lkunne det hjelpe.

Heor mere om kiropraktik i Detektor pd P1 klokken 15:03 eller i aften klokken 21:00 pd DR2.
o e EAVE . CRr .. T

% Uenigheden mellem KL og regeringen er grundlzeggende lige nu - og der skal mere tit end

at Lars Lekke Rasmussen flyver til Aalborg og holder en tale om, at alle eri samme bad.
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Professor: Vi kender ikke effekten af knaek hos kiropraktoren

Kiropraktik koster hvert Ar statskassen og patienterne flere hundrede millioner kroner. Men der er for lidt
dokumentation af kendt rygbehandling, hvor man "knaekker" ryggen.

Klropraktik koster hvert 3c statskassen oy patienterne flere hundrede millioner kroner. (Foto: DR© DR}

Af Jakob Bang Schmidt

Flere hundredtusinder danskere gir hvert &r til kiropraktor med smerter i muskler og led.

De mange behandlinger koster &rligt statskassen over 100 millioner kroner, mens patienterne betaler omkring det femdobbelte af
egen lomme.

Men fagfolkene er ikke overbeviste om, at den behandlingsmetode som kiropraktorerne er mest kendt for, nemlig at manipulere eller
"knslke" ryggen, rent faktisk har en effekt. Det forteller DR's Detektor.



Professor { klinisk biomekanik, kiropraktorernes uddannelse, Jan Hartvigsen fra Syddansk Universitet, erkender, at det
videnskabelige grundlag ikke er steerkt.

- Vi har ikke steerk evidens eller dokumentation for nogen af de behandlinger, der bliver givet til rygpatienterne, siger han.
Sparsom dokumentation om kolikbsrn

Udover manipulation af rygsajlen behandler kiropraktorerne ogsi kolikbgrn med manipulation.

Dansk Kiropraktor Forening varderer, at omkring 4.000 spedbern modtog kiropraktorbehandling mod kolik i 2011.

Men ogsl p dette omride halter det gevaldigt med den videnskabelige dokumentation, erkender Jan Hartvigsen.

- Hvia vi kigger p& den forskning, der ligger til grund for den evidens, der er, s er det meget sparsomt.

Jan Hartvigsen var med i opstartfasen af kiropraktoruddannelsen p4 Syddansk Universitet og er i dag forskningschef for
uddannelsen.

Tvivisom effekt
Heller ikke hos Det Nordiske Cochrane Center i Kebenhavn, som lebende indsarnler lzzgevidenskabelig dokumentation for effekten
af forskellige behandlingsformer, er man sikker p3 effekten af manipulation.

Det forteeller leder af centeret, professor Peter Getzsche.

- Jeg synes overordnet set, at man ma sige, at effekten er noget tvivisom. Og det svarer jo ogsh til, at det teoretiske grundlag er yderst
tvivisomt,

For &r tilbage blev kiropraktik betegnet som sikaldt alternativ behandling pa linje med healing, akupunktur og zoneterapi. Men §
1991 blev kiropraktorerne autoriseret, og kiropraktorer kan i dag bide behandle og diagnosticere patienter.

Autoriseringen betyder tilmed, at kivoprakioremes uddannelse nu foregir pA universitetet.

Placebo-effekt kan spille ind

Peter Gatzsche vil ikke afvise, at kiropraktorernes behandling kan have en effekt pi rygsmerter.

Han pipeger dog, at effekten kan bunde i en sikaldt placebo-effekt, hvor patienten faler bedring, selv om der ikke er nogen reel
efiekt.

- Den der menneskelige ting, at hvis nogen er venlige over for dig, sk vil du gerne veere venlig den modsatte vej. Og det er du jo netop
ved at sige: Jeg tror nok, det har hjulpet lidt, siger professoren.

@nsker mere forskning

Der arbejdes i sjeblikket p4 at fi mere viden om effekterne ved manipulationsbehandling og anden rygbehandling, fortzeller Jan
Hartvigsen.

En stor del af det offentlige tilskud, som kiropraktorerne modtager fra Regionerne, bruges eksempelvis il at finansiere forskning.

- Vi mangler meget mere forskning. Vi kan fektisk ikke vaere bekendt over for patienterne, at vi {kke har bedre svar pd deres
problemer, nir de kommer til os, siger han.

- Vi ensker at fi flere svar. Vi ensker at veere bedre.
Hor mere om kiropraktik i Detektor pd P1 kiokken 15:03 eller i aften klokken 21:00 pd DR2.
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Retssag kan stoppe alternative behandlere

En retssag i maj mod en alternativ behandler kan ende med at ramme alle alternative behandlere, der "knzekker”
kroppens led. Det forteller DR’s Detektor i dag.

\ f: = s

{Foto: jJens Astrup © Scanplx)

Afjytte Bargmann Moll & Marie Rask Glarup

En retssag mod medstifteren af den alternative behandlingsform, Body SDS-uddannelsen, kan komme til at koste en lang rzekke
alternative behandlere muligheden for at udfsre deres job.

Body SDS er seerligt blevet kendt, fordi én af stifterne, Ole Feli, der er den anklagedes far, har veret cyketholdet CSC's faste
mirakelmager.

Nu er hans sen og medstifter af Body SDS-uddannelsen, Bengt Valentino Andersen, tiltalt for at have lavet kiropraktik uden at vasre

autoriseret kiropraktor. I den konkrete sag behandlede han skuespilleren Tommy Kenter i en tv-udsendelse pi TV2/Lorry.



Autorisationsloven giver nemlig kiropraktorer og leger monopol pi at udfare manipulationer af kroppens led. Dét, der populzrt sagt
kaldes "knekket". Men kiropraktorerne har ikke videnskabelige beviser for, at knekket virker - de har blandt andet fiet monopolet
pd grund af et politisk flertal i begyndelsen af 90 erne.

L/ES OGSA: Professor: Vi kender ikke effekten af knak hos kiropraktoren

Anklagen kommer fra Sundhedsstyrelsen
Det er Sundhedsstyrelsen, der har rejst sagen, og anklagemyndigheden mener, at han skal frakendes retten til at massere.

Bengt Valentino Andersen allerede damt i en lignende sag i 2009. Dengang behandlede han led pd en patient i et indslag i TV-Avisen.

- Han overtridte professionsforbehaoldet. Det, domstolen gik ind og varderede, var, at han udforte manuel behandling af kroppens
led og den virksomhed er forbeholdt kiropraktorer, siger lektor i sundhedsret p4 Syddansk Universitet, Kent Kristensen,

Bengt Valentino Andersen fik en bede tilbage i 2009, Han blev ikke frakendt retten til massere, men det kan han ristkere i den nye
retssag - o hvis det sker, 4 risikerer alle andre alternative behandlere, som laver kneek af led i deres behandling, at blive hevet for

retten af Sundhedsstyrelsen.

Ingen videnskabelig dokumentation for "knskket”
Kiropraktorerne er de eneste alternative behendlere, der er blevet fuldt optaget i det etzblerede sundhedssystem. Og det er pd trods
af, at der ikke er evidens for at kiropraktisk manipulation virker.

Som Detektor tidligere har fortalt, var kiropraktik en msrkesag for det tidligere socialdemokratiske folketingsmedlem, Erling
Christensen. Og kiropraldiorerne blev primmrt autoriserede, fordi Socialdemokraterne, SF og Fremskridtspartiet tilbage i 1991 lykkes
med at sztie den daveerende regering i mindretal.

- Vi s ikke nogen leegefaglig evidens for, at det virkede. Der var det grundlag - du kan kalde det politisk eller hvad du vil - men det
grundlag, at vi mente, at mennesker fik gavn af behandlingen, sagde Erling Christensen i Detektor den 27. februar 2014.

L/ES OGSA: Politik ~ jkke fakta -~ hag blistempling af kirapraktik

Bengt Valentino Andersen afviser, at det greb, han bruger, er et kiropraktisk greb, men alligevel kan han blive demt til ikke at matte
udsve sit job som massar.

Ryg-ekspert: Autorisationslov halter

Neurokirurg Svend Erik Bargesen, der gennem sin karriere har opereret masser af patienter med ondt i ryggen, undrer sig over, at
kiropraktorernes autorisation kan ramme andre fag, ndr kiropraktorerne selv stadig mangler videnskabelige beviser for effelien af
knzkket.

- Det er jo i virkeligheden lidt merkeligt, at man har en lov, der er baseret p& manglende evidens, og den lov skal s3 gore et fag i stand
til at dunke et andet fag i hovedet med den tilladelse. Det virker lidt forkert, siger han til Detektor.

Svend Erik Borgesen understreger, at Body SDS, ligesom kiropraktisk manipuletion, heller ikke har videnskabelig dokumentation for

effekten af deres behandling, men finder det stadig kritisabelt, at kiropraktorerne gennem autorisationen fir et monopol pé deres
behandling trods, at de ikke har steerk evidens for dens effekt,

Sundhedsstyrelsen holder gje

Men hvis retten i Roskilde i maj kender Bengt Valentino Andersen skyldig i at have lavet kiropraktik, vil det ogsi f3 konsekvenser for
andre alternative behandlere, der benytter sig af manipulationsgreb, siger Sundhedsstyrelsen:

- Grunden til, at vi har en autorisationslov, er, at der kan veere visse omrider, der kan veere farlige. SA det er klart, at hvis vi finder ud
af, at det er en udbredt virksomhed, s3 er det noget, vi hliver nad til at gere noget ved som Sundhedsstyrelse, siger Anne Mette Dons,
tilsynschef i Sundhedsstyrelsen.

L/ES OGSA: LA og K vil se p kiropraktik-monopol
Se mere { Detektor p& DR2 torsdag klokken 21.
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LA og K vil se pa kiropraktik-monopol

Flere politikere vil se pA loven, der giver kiropraktorer monopol pA 'kneekket', Loven risikerer nemlig, at gare massevis
af alternative behandlinger ulovlige.

Kiropraktorer bar kke vare de eneste, som har lov il at udfere behandling, hvor man "kneekker* kroppens led. (Foto: DR© DR}

En retssag i maj mod stifteren af behandlingsformen Body SDS kan komme til at koste en lang razkke alternative behandiere
muligheden for at udfare deres job,

Det fortzller DR's Detektor torsdag.

Sundhedsstyrelsen mener, at Body SDS-behandler, Bengt Valentino Andersen, har udfert kiropraktik uden at veere uddannet
kiropraktor.

Og det m2 han ikke, fordi kiropraktorer og l&ger har monopol pé at udfore manipulationer af kroppens led - selvom de mangler
videnskabelige beviser for effekten af "knekket”,



Liberal Alliance og de Konservative vil derfor have autorisationsloven op til diskussion, hvis Bengt Valentino Andersen frakendes
retten til at fortsette som masser.
LAES 0GSA: Retssag kan stoppe alternative hehandlere | Nyheder | DR

Definition er alt for bred

Kiropraktik er defineret alt for bredt i loven, Det bar ®ndres, ellers kan vi risikere, at massevis of alternative behandlere kan blive
kendt ulovlige.

S#idan lyder det fra De Konservatives sundhedsordfarer, Mai Mercado.

- Der skal ogsk veere en form for fornuft. Kiropraktik er s& bredt defineret, at neermest alt kan g ind under. Sidan er det slet ikke for
andre behandlingsformer som for eksempel fysioterapi, siger hun.

LS 0GSA: Professor: Vi kender ikke effekten af knak hos kiropraktoren

MaA ikke reklamere for kmzek
Anders Samuelsen, formand for Liberal Alliance, er enig med Mai Mercado, Definitionen d=lkker for bredt. Men han har ogsf et
andet lasningsforslag:

- Kiropraktorer ber veere de eneste, som har ret til at reldamere, s4 man sikrer, at ingen antyder, at de er uddannet til noget, de ikke
er, siger han.

P2 den méde kan alternative behandlerne fortsette som nu.
L/ES OGSA: Politik - ikke fakta ~ bag bldstempling af kiropraktik

Stor eftersporgsel i befolkningen
Begge politikere synes nemlig, at de alternative behandlere skal kunne fortsztte med at udeve den praksis, som masser af danskere
hver dag setter pris p4 og som ikke er til fare for dem.

- Jeg ser ikke noget problem i, at de udferer den behandling. Jeg har ikke hert om nogen, der er kormmet til skade, siger Anders
Samuelsen.

- Body SDS har fangeret i mange Ar, og man ma anerkende, at der er en stor efterspargsel efter behandlingen. Man skal have
mulighed for at treeffe det valg, at man gerne vil til alternativ behandting, siger Mai Mercado.

LZS 0GSA: Kiropraktorerne: Knakket er en vigtig del af kiropraktik

Sundhedsstyrelsen &bner for kig pi definition

Men Sundhedsstyrelsen mener, at det giver god mening, at lade kneekket' viere i trygge heender hos de autoriserede:

- Grunden til, at vi har en autorisationslov, det er, at der kan veere visse omrider, der kan vere ferlige. Og hvis de er farlige, s& skal
man have en bestemt autorisation for at udfere dem, siger Anne Mette Dons, der er tilsynschef i Sundhedsstyreisen.

Men hun dbner alligevel for, at det kan veere nedvendigt, at g ind og se p3, hvordan man definerer manipulation af kroppens led:

- Hvis vi finder ud af, at det er udbredt virksomhed, s4 er det noget, vi bliver nedt til at gere noget ved som sundhedsstyrelse. Men
man kan selvfelgelig blive nedt til at afklare, om det bare er et spargsmAl om, hvordan man definerer tingene, siger hun.
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