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Benign Adverse Events Following Chiropractic Care for
Neck Pain Are Associated With Worse Short-term
Outcomes but Not Worse Outcomes at Three Months

Sidney M. Rubinstein, DC, PhD,* Dirk L. Knol, PhD,† Charlotte Leboeuf-Yde, DC, MPH, PhD,‡
and Maurits W. van Tulder, PhD§

Study Design. A prospective cohort study on chiro-
practic patients with neck pain.

Objective. To examine the association between self-
reported benign adverse events after chiropractic care for
neck pain and the outcome measures namely, perceived
recovery, neck pain, and neck disability.

Summary of Background Data. Only 1 study has ex-
amined the association between adverse events and out-
come in subjects with neck pain treated by chiropractors,
which concluded that those receiving cervical spinal ma-
nipulation were more likely to report an adverse event
compared to cervical mobilization, and those reporting an
adverse event were less likely to have improved out-
comes at all follow-up measurements.

Methods. This was a prospective, multicenter, observa-
tional cohort study conducted in the private clinics of chiro-
practors throughout The Netherlands. All new, consecutive
patients, between 18 and 65 years of age with neck pain of
any duration, who had not undergone chiropractic or man-
ual therapy in the prior 3 months, were eligible for recruit-
ment. Self-reported questionnaires were administered at
the first 3 visits and at 3 months. Multivariate multilevel
logistic and linear regression analyses were used to evalu-
ate the association between adverse events and recovery,
neck pain, and neck disability. Outcomes were measured at
the fourth visit and at 3 months.

Results. In total, 529 patients were recruited who ful-
filled the inclusion criteria. The response rate at 3 months
was 90%. At the fourth visit, subjects who reported a
benign adverse event or “intense” adverse event after
any of the first 3 visits were less likely to be recovered,

and had slightly worse levels of neck pain. However, the
differences in neck pain were too small to be clinically
meaningful. Intense adverse events, on the other hand,
were not only associated with more neck disability but
also clinically relevant differences. At 3 months, adverse
events were not associated with better or worse out-
comes for any of the three outcome measures examined.

Conclusion. Self-reported benign adverse events after
chiropractic care for neck pain are associated with worse
short-term outcomes. Intense adverse events are associ-
ated with more neck disability and clinically relevant dif-
ferences at the short-term only. However, there is no
association between adverse events and worse outcomes
at 3 months.
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Neck pain is a common complaint in Western societies1

and a common motivation to seek chiropractic care.2–4

Chiropractors typically employ spinal manipulation as
part of their therapeutic armamentarium. Various sys-
tematic reviews have suggested that cervical spinal ma-
nipulation is an effective therapy for subjects with neck
pain5–8; however, it is not without a risk of side effects.

Earlier studies have described the type, frequency, du-
ration, and intensity of benign adverse events after ma-
nipulative treatment of the neck and/or back,9–13 but
much less is known about the association of these benign
adverse events to outcome. To our knowledge, only 1
previous study has examined this association for subjects
with neck pain treated by chiropractors.13 That study
compared cervical spinal manipulation to cervical mobi-
lization for patients with neck pain in a randomized clin-
ical trial. The authors concluded that subjects receiving
cervical spinal manipulation were more likely to report
an adverse event, and those reporting an adverse event
were less satisfied with care and less likely to have clini-
cally meaningful improvements in neck pain and disabil-
ity at each of the follow-up measurements up to the end
of the 6-month study period. These results, however,
seem counter-intuitive to what is known. Earlier descrip-
tive studies have suggested that adverse events are mild
to moderate in intensity, of short duration, and do not
appreciably affect activities of daily living.9–12 There-
fore, one might expect that adverse events might nega-
tively influence short-term but not necessarily long-term
outcomes. The objective of this report is, therefore, to
examine the association between benign adverse events
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and the outcome measures namely, perceived recovery,
neck pain, and neck disability, in a large cohort of sub-
jects undergoing chiropractic care for neck pain.

Materials and Methods

Study Design and Source Population
A prospective, multicenter cohort study was conducted for pa-
tients with neck pain. Throughout the Netherlands, subjects
were recruited at the first visit for neck pain by chiropractors in
their private clinics, and were followed up at the second and
fourth visit, and at 3 months. Each participating chiropractor
was asked to recruit 10 consecutive new patients. The type of
treatment delivered and the number of treatments given was
left to the discretion of the chiropractor. The study was ap-
proved by the Institutional Review Board of the VU University
Medical Centre, Amsterdam, the Netherlands.

Recruitment of Chiropractors and Patients

Chiropractors. All 189 chiropractors, who were members in
good standing of the Netherlands Chiropractors Association,
were invited to participate. Chiropractors undergoing their in-
ternship were not included. Recruitment was pursued by means
of a flyer mailed to all association members, by personal invi-
tation, and through a presentation at a national chiropractic
meeting.

Patients. Between September 1, 2004 and April 15, 2005, 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
inclusion. “Neck pain” was defined as neck- and neck-related
pain, including cervicothoracic and/or periscapular pain. Pa-
tients with specific pathology, such as a tumor or infection
of the cervical spine, as well as subjects with any other condi-
tion thought to be a contraindication for cervical spinal manip-
ulation, were excluded from participation. This was left to the
discretion of the chiropractor. Patients were also required to
have a basic understanding of the Dutch language.

Data Collection and Clinical Variables

Procedure. Sources of data for the present study were self-
administered questionnaires collected at baseline, before treat-
ment at the second and fourth visit, and at 3 months. Follow-up
at 3 months was conducted via the mail. Before the start of data
collection, a number of instruction sessions were conducted
throughout the country with the participating chiropractors
and/or their assistants to present the data collection procedure
and ensure optimal patient recruitment.

Chiropractor
Chiropractors completed a questionnaire administered once at
the beginning of the study relating to basic sociodemographic
information concerning him/herself and treatment practices
(i.e., age, gender, college of chiropractic education and year of
graduation, years of experience, and types of techniques and/or
therapies commonly used).

Patient

Baseline. In addition to fundamental sociodemographic and
clinical baseline variables, the following were also recorded:
Self-reported general health,14,15 expected treatment effective-
ness, and fear of or apprehension concerning the treatment.

These last 3 variables were assessed by 11-point numerical
rating scales (NRS).16–18

Adverse Events. Adverse events were assessed at the second
and fourth visit. This decision was based on earlier studies,
which demonstrated that benign adverse events are common in
the beginning of the treatment and uncommon beyond the
fourth visit.11,12 At the second visit, patients were queried
about any events after the first visit, and at the fourth visit
about events after the second or third 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 neck pain or any other
existing complaint by �30% compared to baseline. A similar
definition was used to 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 baseline. Thirty percent
was chosen as the cut-off point because this represents a mini-
mally clinically important difference.19 Intense adverse events
were defined as any adverse event fulfilling our definition of an
adverse event, and which also scored �8 in intensity on the
11-point NRS. This last term must not be confused with serious
adverse events, which refer to events resulting in death, life-
threatening situations, the need for admittance to a hospital, or
temporary or permanent disability. Although strictly speaking,
the questionnaires would not have captured such serious ad-
verse events, they would have been otherwise reported to us
through a mechanism required by the Institutional Review
Board.

Outcome Variables. The clinical outcome measures exam-
ined were neck pain in the 24 hours preceding the visit (11-
point NRS),16 neck disability (Neck Disability Index),20,21 and
perceived recovery22–24 (6-point Likert scale: “completely im-
proved,” “much better,” “somewhat better,” “unchanged,”
“somewhat worse,” “much worse”). Neck pain and disability
were analyzed as continuous variables. Perceived recovery was
examined as a dichotomous variable: Those subjects who were
either “completely improved” or “much better” were defined
as “recovered.”

Putative Confounding Variables
Before the modeling, a selection was made of potential con-
founding variables thought to have a relationship between any
of the 3 outcome variables and the central determinants. This
selection of confounders (Table 1) was based on a larger set of
patient clinical and sociodemographic baseline variables, and
chiropractor-related and treatment-related variables described
in an earlier report.25

Analysis of the Data
Means and standard deviations (SD) were calculated for con-
tinuous baseline variables and frequency distributions for cat-
egorical variables. Response-function imputation, which is
based on item response theory,26 was used for missing data in
the neck disability questionnaires.27

Statistical Analysis and Techniques Used for the Models.
Multivariate multilevel linear and logistic regression analyses
were used to develop association models with 2 levels: patient
(level 1) and chiropractor (level 2). A random intercept was
used at the chiropractor level. Association models were con-
structed using the following 6 central determinants: (1) Any
type of adverse event after any of the first 3 visits, (2) any type
of intense adverse event after any of the first 3 visits, (3) any
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type of adverse event after the first visit only, and (4) three
specific types of adverse events after the first visit only (i.e., new
or increased headache, worsening of the neck pain, and more
pain and/or stiffness at the treated area). Only these 3 specific
types of adverse events were examined because there were too
few of the other types of reactions to allow for a meaningful
analysis, as was demonstrated in an earlier report with this data
set.25 The fourth visit and 3 months were chosen as the fol-
low-up measurements. In total, 36 multivariate models were
constructed (i.e., 6 central determinants � 3 outcome mea-
sures � 2 follow-up measurements). In the process of building
these models, univariate multilevel regression analyses were
performed first between each central determinant and each of
the 3 outcome variables. Subsequently, each of the putative
confounders was tested in these models to determine whether
they were a confounder or not. All independent variables that
resulted in a greater than 10% change in the regression coeffi-
cient for the central determinant were considered potential
confounders28 and included in each of the multivariate models.
Confidence intervals (CI 95%) are reported for all models. All
analyses were conducted in MLwiN, version 2.02.

Results

Study Population
A total of 79 chiropractors (42% of the available popu-
lation) participated in the study. Characteristics of the
participating chiropractors and the types of treatments
delivered are reported in detail elsewhere.25 In almost all
subjects (97%), a manipulative technique was used at
any of the first 3 visits.

During the 7-month recruitment period, 579 patients
were recruited, of which 529 fulfilled the inclusion crite-
ria. Ninety-six percent and 87% of the study population
returned for a second and fourth visit, respectively,
whereas 90% responded to the follow-up questionnaire
at 3 months. Potential response bias was assessed to
compare responders to nonresponders at 3 months, but

an analysis of the baseline data did not show any obvious
differences between these 2 groups (data not shown, but
available on request). Almost all patients (90%) returned
for a fourth visit within 6 weeks of the first visit.

Sociodemographic and clinical baseline characteris-
tics for the patients are presented in Table 2. The re-
cruited subjects were predominantly women, middle-

Table 2. Patient Sociodemographic and Clinical
Baseline Variables (N � 529)

Variables (mean, SD) %

Age (yr) 41.2 (11.5)
Expected treatment effectiveness (0–10) 7.0 (2.0)
Fear of, or apprehension concerning

the treatment (0–10)
0 (0–2)

(median, IQR)
Self-reported general health (0–10) 6.8 (1.7)
Neck disability (0–50) 12.8 (6.5)
Neck pain (0–10) 4.8 (2.4)
Sociodemographic variables

Gender, female 69
Highest level of education achieved

Primary or secondary school 36
Technical school 55
University or postgraduate education 9

Working status
Full-time or part-time (�32 hr per week) 77
Not working (incl. unemployed,

housewives, retired)
15

Sick-leave or receiving workers
compensation

7

Clinical variables
Concomitant symptoms (% yes)*

Tiredness or fatigue 77
Headache 75
Dizziness or light-headedness 60
Nausea 35
Depression or fear 29
Confusion or disorientation 27
Ringing in the ears 23

Days with neck pain in the preceding
year (duration)

�30 d 18
30–60 d 22
�60 d 60

Medication usage
None 66
Over-the-counter pain medication 6
Prescription pain medication 6
Other prescription (nonpain) medication 22

Morning pain related to the neck pain (% yes) 70
Night pain related to the neck pain (% yes) 37
Paresthesias and/or “dead” feeling

in an upper extremity (% yes)
39

Pattern of neck pain in the preceding year
Intermittent 75
Constant 25

Previous episode with neck pain (% yes) 72
Radiating pain to an upper extremity (% yes) 52
Self-assessed status in relation to the

neck pain
Getting better 4
Staying the same 25
Varies from day-to-day 51
Getting worse 20

Who have you seen for this complaint
in the prior 6 mo? (% yes)*

General practitioner 67
Chiropractor or manual therapist 37
Medical specialist 19

*Multiple responses possible.

Table 1. List of Putative Patient-Related, Chiropractor-
Related, and Treatment-Related Confounders Examined in
the Various Association Models

Patient sociodemographic and clinical baseline variables
Age
Apprehension concerning, or fear of the treatment
Duration with neck pain in the preceding year
Expected treatment effectiveness
Gender
Morning pain
Night pain
Pattern of neck pain: intermittent vs. constant pain
Previous episode with neck pain
Radiating pain
Self-reported general health
Working status

Chiropractor sociodemographic baseline variables
Age
Gender
Institute of chiropractic education
Years of experience in clinical practice

Treatment variables related to the 1st visit
Multiple manipulative attempts in the neck were performed
No. areas adjusted in neck
Rotation used in the neck
Upper cervical manipulation performed at the first visit
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aged, had a high school or technical school education,
and were employed. The majority of patients had a
chronic complaint, which was intermittent in nature, and
had at least 1 prior episode. The subjects had a moderate
amount of pain, little fear or apprehension concerning
the treatment, expected the treatment to be effective,
were generally healthy, and most (87%) had mild to
moderate disability.

Adverse Events After Treatment
The percentage of subjects and the types and intensity of
the adverse events observed at the first 3 visits have been
reported in detail elsewhere.25 In short, 56% of the study
population indicated an adverse event after any of the
first 3 treatments. A relatively small percentage (13%) of
the cohort reported at least 1 type of adverse event to be
severe in intensity. The most common adverse events
reported were musculoskeletal or pain-related. No seri-
ous events were reported to the Institutional Review
Board.

Association Models

Univariate Analyses. In general, the patient-related and
treatment-related variables often fulfilled our definition
of a potential confounder, whereas this was rarely the
case for the chiropractor-related variables that were ex-
amined. The following patient-related variables were in-
cluded in most models: duration with neck pain, ex-
pected treatment effectiveness, intermittent versus
constant pain, self-reported general health, and those
with morning or night pain. The most common of the
treatment-related variables included were as follows: the
number of areas adjusted in the neck, whether rotation
was used in the neck or not, and whether multiple ma-
nipulative attempts had been performed in the neck. A

list of the covariates, which were included in each mul-
tivariate model, is available on request.

Multivariate Analyses

Neck Pain, Neck Disability, and Perceived Recovery. The
adjusted regression coefficients for the fourth visit and 3
months are presented in Tables 3–5. The unadjusted re-
gression coefficients are not presented, but are available
on request. In short, the unadjusted and adjusted effect
estimates did not seem to differ appreciably in any of the
models examined. At the fourth visit, specific types of
adverse events after the first visit were not significantly
associated with more neck pain or neck disability; how-

Table 3. Adjusted Effect Estimates From the Multilevel
Linear Regression Analyses for Neck Pain at the Fourth
Visit and Three Months (N � 529)

Neck Pain

Central Determinants

Adjusted Regression Coefficients
(95% CI)*

Fourth Visit 3 Months

Specific types of adverse events
after the firstt visit

New or increased headache 0.13 (�0.65, 0.90) �0.07 (�0.94, 0.80)
Increased neck pain �0.37 (�0.92, 0.19) 0.06 (�0.54, 0.66)
More pain and/or stiffness at

the treated area
0.37 (�0.12, 0.87) 0.17 (�0.38, 0.72)

Any type of adverse event after
the first visit

0.29 (�0.17, 0.75) 0.21 (�0.26, 0.69)

Types of adverse events after
any of the first 3 visits

Any type of adverse event 1.03 (0.63, 1.43) 0.13 (�0.36, 0.62)
Any type of intense adverse

event
1.26 (0.59, 1.93) 0.34 (�0.40, 1.09)

*A complete listing of the covariates included in each model is available upon
request; statistically significant findings are in bold.

Table 4. Adjusted Effect Estimates From the Multilevel
Linear Regression Analyses for Neck Disability at the
Fourth Visit and Three Months (N � 529)

Neck Disability

Central Determinants

Adjusted Regression Coefficients
(95% CI)*

Fourth Visit 3 mo

Specific types of adverse events
after the first visit

New or increased headache �0.24 (�2.20, 1.71) 0.70 (�1.34, 2.75)
Increased neck pain �1.06 (�2.46, 0.35) �0.03 (�1.41, 1.36)
More pain and/or stiffness at

the treated area
0.61 (�0.63, 1.85) 0.79 (�0.51, 2.09)

Any type of adverse event after
the first visit

0.59 (�0.55, 1.73) 0.97 (�0.19, 2.13)

Types of adverse events after
any of the first 3 visits

Any type of adverse event 1.00 (�0.17, 2.17) 0.44 (�0.73, 1.61)
Any type of intense adverse

event
2.74 (1.03, 4.44) 1.20 (�0.42, 2.81)

*A complete listing of the covariates included in each model is available upon
request; statistically significant findings are in bold.

Table 5. Adjusted Effect Estimates From the Multilevel
Logistic Regression Analyses For Perceived Recovery at
the Fourth Visit and Three Months (N � 529)

Perceived Recovery

Central Determinants

Adjusted Regression Coefficients
(95% CI)*

Fourth Visit 3 Mo

Specific types of adverse events
after the first visit

New or increased headache 0.75 (0.36, 1.56) 1.19 (0.51, 2.80)
Increased neck pain 0.68 (0.40, 1.17) 0.95 (0.51, 1.77)
More pain and/or stiffness at

the treated area
0.62 (0.39, 0.98) 0.68 (0.40, 1.15)

Any type of adverse event after
the first visit

0.62 (0.41, 0.92) 0.78 (0.47, 1.31)

Types of adverse events after
any of the first 3 visits

Any type of adverse event 0.47 (0.32, 0.69) 1.11 (0.69, 1.81)
Any type of intense adverse

event
0.49 (0.27, 0.89) 1.08 (0.52, 2.26)

*A complete listing of the covariates included in each model is available upon
request; statistically significant findings are in bold.
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ever, subjects who had more neck pain and/or stiffness
after the first visit were less likely to report recovery.
Subjects who had an adverse or intense adverse event
after any of the first 3 visits had significantly more neck
pain at the fourth visit, and were less likely to report
recovery. However, the difference in neck pain was too
small to be clinically meaningful. This determination is
based on a recent study, which established a difference of
2.5 points on the NRS as a cut-off point.29 For example,
for neck pain, the regression coefficient at the fourth visit
for subjects with any type of adverse event after any of
the first 3 visits was 1.03 (0.63, 1.43; 95% CI) (Table 3).
This means that a patient with an adverse event had
approximately one point more neck pain as measured on
an 11-point scale. Those who had an intense adverse
event after any of the first 3 visits had significantly more
neck pain and disability at the fourth visit, and were less
likely to report recovery. In this case, however, the dif-
ference for neck disability was found to be clinically
meaningful, using the determination of 3.5 points as a
cut-off point for the Neck Disability Index.29 Subjects
with any type of adverse event after the first visit were
less likely to report recovery at the fourth visit, but did
not have statistically more neck pain or disability. No
statistical relationships were found at 3 months, meaning
specific types of adverse events after the first visit, or
those with any type of adverse or intense adverse event
after any of the first 3 treatments were not associated
with more neck pain or disability, nor were subjects less
likely to report recovery.

In a subsequent post hoc examination of the data, a
sensitivity analysis was conducted to determine to what
extent the inclusion of the independent variable “wors-
ening of the neck pain” influenced the association be-
tween the central determinant, “any type of adverse
event following any of the first 3 visits,” and the outcome
variables neck pain and neck disability. This was deemed
necessary because any such association might be artificial
when elements of the independent variable are contained
in the dependent (or outcome) variable. Originally,
worsening of the neck pain was included in the conglom-
eration of symptoms describing an adverse event, such as
headache, radiating pain, dizziness, or tiredness because
it is one of the most common types of adverse events after
chiropractic treatments.25 To ignore this finding seemed
to us, therefore, clinically incorrect. The following is the
result of that analysis.

For the outcome variable neck pain at the fourth visit,
the adjusted regression coefficients were 0.34 (�0.07,
0.75; 95% CI) and 0.89 (0.22, 1.56) for the central de-
terminants “any type of adverse event,” and “any type of
intense adverse event” after any of the first 3 visits, re-
spectively. At 3 months, the adjusted regression coeffi-
cients were 0.09 (�0.36, 0.54) and 0.26 (�0.47, 0.99),
respectively. For the outcome variable neck disability at
the fourth visit, the adjusted regression coefficients were
1.07 (�0.05, 2.19) and 3.46 (1.70, 5.22) for the central
determinants any type of adverse event, and any type of

intense adverse event after any of the first 3 visits, respec-
tively. At 3 months, the adjusted regression coefficients
were 0.78 (�0.36, 1.92) and 1.39 (�0.37, 3.15), respec-
tively. Essentially, there were no appreciable differences
in the effect sizes when this symptom was excluded from
the definition of an adverse event, except for the model
“neck pain at the fourth visit” which included the central
determinant “any type of adverse reaction following any
of the first 3 treatments.” This was no longer found to be
statistically significant.

Discussion

This study demonstrates that outcomes are negatively
affected at the short-term (fourth visit), but the differ-
ences are too small to be clinically meaningful, with the
exception of intense adverse events that are associated
with clinically-relevant more neck disability. No differ-
ences, however, were found in outcomes at 3 months as
a result of a benign adverse event after chiropractic care
in patients with neck pain, regardless of the outcome
measure examined. This seems consistent with the liter-
ature. Four previous studies have demonstrated that al-
though adverse events after chiropractic or spinal manip-
ulative care are common, the majority of reactions
resolve in less than 24 hours, and do not appreciably
impair activities of daily living.9–12

Our results, however, are in contrast with the only
other study published on a population with neck pain
treated by chiropractors, which found that adverse
events were not only associated with worse short-term,
but also worse outcomes at 6 months.13 Potential expla-
nations for those observations could lie with the study-
design used (i.e., randomized clinical trial) and the pop-
ulation studied (i.e., members of a health care network).
Additionally, a large number of the eligible neck pain
patients refused participation in that study, meaning that
the study population was limited to a group of self-
selected volunteers. Furthermore, only 48 of the patients
randomized to manipulation reported an adverse event,
whereas our study examined a large cohort recruited by
numerous different chiropractors, and in different prac-
tice settings. Additionally, our treatment consisted of
“usual care,” therefore, our results might be considered
to be more reflective of standard practice. Our results,
however, are more consistent with a related study on low
back pain undertaken in a chiropractic setting,30 in
which “common” adverse event was considered in fact,
along with other covariates, to have a positive prognostic
ability.

Interestingly, although the majority of adverse events
were observed in the cohort after the first visit as com-
pared to the subsequent 2 visits (data reported else-
where),25 the results from Tables 3 and 4 suggest an
association between an adverse event after any of the first
3 visits, but not after the first visit only. However, the
differences in effect sizes seem small. For example, for the
outcome neck disability, the regression coefficients for
any type of adverse event after the first visit only and

E954 Spine • Volume 33 • Number 25 • 2008



after any of the first 3 visits are 0.59 and 1.00, respec-
tively. The (standardized) effect sizes for these variables
are 0.09 and 0.15, respectively, based on a standard de-
viation of 6.53 for the outcome variable (range: 0–43).
Therefore, this difference is also not clinically relevant.
Nevertheless, we offer a few potential explanations for
this finding. One explanation is the possibility of recall
bias, namely, patients with a poor outcome at the fourth
visit might have differentially recalled having symptoms
(after the second visit) as compared to those with a better
outcome. Another explanation is the possibility that ad-
verse events have negative cumulative effects on out-
come, that is, the more events observed in an individual
after treatment, the worse the outcome.

Major limitations of this study include the lack of a
control group, meaning that it cannot be determined
whether the observed outcomes are a response to the
treatment or the result of natural history. However, the
issue is not whether the outcomes are the result of
the intervention or natural history, but rather whether
the perceived adverse events are associated with a worse
short and/or long-term outcome.

In addition, it could be debated whether the inclusion
of the symptom “worsening of the neck pain” in the
independent variable “any type of adverse event follow-
ing any of the first 3 visits” did not influence the results.
However, in a sensitivity analysis in which this symptom
was removed from the independent variable, the results
were essentially unchanged, except for the model neck
pain at the fourth visit that included the central determi-
nant “any adverse event following any of the first 3 treat-
ments.” Although the relevance of this finding can be
debated for the outcome “neck pain” at the fourth visit,
also given the closeness in time between the first 3 visits
and the fourth visit outcome measurement, perhaps the
more clinically relevant question seems to be whether
adverse events are also associated with worse longer
term outcomes, as has been previously suggested in a
chiropractic setting in patients with neck pain.13 Our
findings would suggest that this is clearly not the case.

Other potential limitations include respondent bias by
the participating chiropractors. It is possible that the chi-
ropractors who participated were more cautious and
conservative than those who did not volunteer. Based on
the results of a recent study conducted in the Nether-
lands31 and in Europe,32 the participants seemed to be
sociodemographically similar to their nonparticipating
colleagues. However, it is not known if the profile of
their patients were similar. It is also possible that the
participating chiropractors were more cautious with
these patients than patients otherwise not recruited to
the study because they might have been conscious of the
data collection procedure or were afraid of recrimination
and, therefore, afraid to cause an adverse event. How-
ever, during the training phase of these chiropractors, the
research team stated that the purpose of the study was to
examine all outcomes with chiropractic care, also the

adverse events, so we believe these results to be a good
reflection of standard practice.

The major strength of this study is the large sample of
various types of patients treated in various settings and
by many different chiropractors using various tech-
niques. Therefore, these findings are more generalizable
to clinical practice in comparison to those obtained in a
controlled trial setting in which a particular treatment
protocol is prescribed on a select group of volunteers.
Additional strengths include the use of multilevel mod-
eling, which is designed to deal with clustering of pa-
tients and therefore the interdependency of individual
data points. Finally, the high follow-up rate means re-
sponse bias is unlikely.

Conclusion

In general, benign adverse events after chiropractic care
for neck pain are associated with slightly worse short-
term outcomes, but not worse outcomes at 3 months.

Key Points

● The associations between benign adverse events
and outcome in subjects undergoing chiropractic
care for neck pain were examined in a prospective,
multicenter, cohort study.
● In total, 529 patients were recruited who were
subsequently followed up for the first 3 visits, and
at 3 months.
● Association models were constructed with be-
nign adverse events as the central determinants and
neck pain, neck disability, and perceived recovery
as the outcome measures.
● At the fourth visit, subjects who reported a be-
nign adverse event or “intense” adverse event after
any of the first 3 visits were less likely to be recov-
ered, and had slightly worse levels of neck pain.
“Intense” adverse events were also associated with
more neck disability and clinically relevant differ-
ences.
● At 3 months, self-reported benign adverse events
after chiropractic care for neck pain were not asso-
ciated with better or worse outcomes for any of the
3 outcome measures examined.
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