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ABSTRACT
Objectives To describe if there has been a change in 
the reporting of adverse events associated with spinal 
manipulation in randomised clinical trials (RCTs) since 
2016.
Design A systematic literature review.
Data sources Databases were searched from March 
2016 to May 2022: MEDLINE (Ovid), Embase, CINAHL, 
ICL, PEDro and Cochrane Library. The following search 
terms and their derivatives were adapted for each 
platform: spinal manipulation; chiropractic; osteopathy; 
physiotherapy; naprapathy; medical manipulation and 
clinical trial.
Methods Domains of interest (pertaining to adverse 
events) included: completeness and location of reporting; 
nomenclature and description; spinal location and 
practitioner delivering manipulation; methodological 
quality of the studies and details of the publishing journal. 
Frequencies and proportions of studies reporting on 
each of these domains were calculated. Univariable and 
multivariable logistic regression models were fitted to 
examine the effect of potential predictors on the likelihood 
of studies reporting on adverse events.
Results There were 5399 records identified by the 
electronic searches, of which 154 (2.9%) were included 
in the analysis. Of these, 94 (61.0%) reported on adverse 
events with only 23.4% providing an explicit description of 
what constituted an adverse event. Reporting of adverse 
events in the abstract has increased (n=29, 30.9%) while 
reporting in the results section has decreased (n=83, 
88.3%) over the past 6 years. Spinal manipulation was 
delivered to 7518 participants in the included studies. 
No serious adverse events were reported in any of these 
studies.
Conclusions While the current level of reporting of 
adverse events associated with spinal manipulation in 
RCTs has increased since our 2016 publication on the 
same topic, the level remains low and inconsistent with 
established standards. As such, it is imperative for authors, 
journal editors and administrators of clinical trial registries 
to ensure there is more balanced reporting of both benefits 
and harms in RCTs involving spinal manipulation.

INTRODUCTION
The use of high- velocity, low- amplitude 
(HVLA) spinal manipulation to treat spinal 

pain and dysfunction is recommended 
in clinical and best practice guidelines1–4 
and is commonly used by several health-
care professions.5–7 Despite this, concerns 
remain surrounding adverse events following 
the intervention.8 9 Adverse events associ-
ated with spinal manipulation are typically 
benign, transient and do not require further 
treatment.10 Indeed, some authors classify 
increased muscle soreness or stiffness in the 
treatment area as an ‘expected outcome of 
treatment’ rather than an adverse event.11 At 
the other end of the spectrum, catastrophic 
events, such as vertebral artery dissection, 
have been temporally associated with spinal 
manipulation.12 However, such events are 
rare, and as a result, are typically reported 
in individual case reports or case series with 
little to no information regarding the inter-
vention that was delivered.13 Indeed, synthesis 
of the current literature suggests that there is 
no evidence for cervical spine manipulation 
causing cervical artery dissection.14 Addition-
ally, several large population- based studies 
have reported that there is no difference in 
risk of cervical artery dissection following 
visits to a chiropractor compared with those 
occurring following a visit to a primary 
care provider15 16 or, in those who received 
cervical spinal manipulation compared with 
matched controls.17 18 Furthermore, recent 
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biomechanical studies report that head angular displace-
ments and vertebral artery length changes are small 
during cervical spine manipulation thrusts19 and that the 
vertebral artery does not experience longitudinal force 
during cervical spine manipulation.20 Despite this liter-
ature, the serious nature of such events that are tempo-
rally associated with cervical spine manipulation makes 
it imperative that the circumstances surrounding such 
events are reported transparently.

Randomised clinical trials (RCTs) are the gold stan-
dard study design for measuring effectiveness (benefit/s) 
of interventions for the treatment of spinal pain and 
dysfunction. However, as the risks of an intervention are 
also important to both patients and practitioners, RCTs 
should report on not only the efficacy of spinal manip-
ulation, but also any adverse events associated with the 
intervention. The Consolidated Standards of Reporting 
Trials (CONSORT) statement, first published in 1996 
with several updates since, provides the scientific commu-
nity (specifically researchers and journal editors) with a 
scaffold to standardise and improve the quality of RCT 
reporting.21–23 The CONSORT statement acknowledges 
the importance of reporting adverse events alongside 
effectiveness data. The 2004 Harms extension docu-
ment24 provides specific recommendations for how and 
where these data should be included in scientific manu-
scripts. However, reporting of adverse events in RCTs in 
the wider medical literature remains insufficient since the 
publication of the 2004 extension,25 a finding that is also 
evident in RCTs that involve spinal manipulation.26 Thus, 
the objective of this review was to describe if there has 
been a change in the reporting of adverse events associ-
ated with spinal manipulation in RCTs since 2016.

METHODOLOGY
This systematic literature review is reported following the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses guidelines.27

Definitions
Spinal manipulation was defined as a manual procedure 
involving an HVLA thrust delivered to a spinal joint with 
the intention of moving the joint past its physiological 
range of motion but without exceeding the anatomic 
limit.28 For the purposes of this review, spinal manipu-
lation delivered using drop- piece- table and mechanical 
implements (eg, Activator instrument) were considered 
HVLA procedures.29

An adverse event was defined as any unfavourable reac-
tion with a temporal association to spinal manipulation 
that resulted in an alteration in a participant’s activities of 
daily living,30 31 irrespective of the timing of onset, dura-
tion or severity of the event.32

A serious adverse event was defined as any unfavour-
able sign, symptom or disease temporally associated with 
the treatment, whether or not caused by the treatment 
that results in death or is life threatening or results in 

inpatient hospitalisation or prolongation of existing 
hospitalisation for more than 24 hours with a persistent 
or significant incapacity or substantial disruption of the 
ability to conduct normal life functions.30

To be classified as reporting on adverse events ‘directly’, 
a study must have provided explicit description of their 
operational definition of an adverse event (eg, ‘In the 
current study, an adverse event was defined as a sequelae 
of 1- week duration with any symptom perceived as 
distressing and unacceptable to the patient that required 
further treatment [excerpt from reference 63].’33), and/
or how data on adverse events were measured (eg, ‘Active 
and passive surveillance methods were used to collect 
information on adverse events.’34), and/or provide a 
substantial description of adverse events observed during 
data collection.35 36 In contrast, all other studies reporting 
on adverse events ‘indirectly’ did not explicitly provide 
such information.

Patient and public involvement
No patients were involved in this systematic literature 
review.

Eligibility criteria
Consistent with the 2016 review,26 RCTs reporting original 
data on spinal manipulation as either the sole interven-
tion, or as the sole intervention in a comparator group, 
delivered by any regulated health professional, and 
published in English, were eligible for inclusion. Studies 
reporting on reviews, other trial designs, trial registra-
tions, protocols, commentaries, editorials and confer-
ence proceedings were excluded. Further exclusion 
criteria included retracted articles, secondary analyses, 
studies in which the full text was not available in English 
and studies where manipulation was only applied to an 
area other than the spine. Studies were also excluded if it 
was unclear if the intervention being delivered involved 
an HVLA manipulation.

Search strategy
The following databases were searched from 1 March 
2016 to 12 May 2022: MEDLINE (Ovid), Embase, 
CINAHL, ICL, PEDro and Cochrane Library. Reference 
lists of included studies were screened to insure all rele-
vant literature was captured. The following search terms 
and derivatives were adapted for each platform: spinal 
manipulation; chiropractic; osteopathy; physiotherapy; 
naprapathy; medical manipulation and clinical trial. An 
example of each search strategy is provided in online 
supplemental appendix 1.

Study selection process
Records retrieved from the electronic searches were 
exported to the Rayyan online platform.37 Duplicate 
records, and records included in the 2016 review, were 
removed before title and abstract screening. Two authors 
(LMG and BTB) independently screened included 
studies in a stepwise process, beginning with review of 
each title and abstract. Full texts of the studies remaining 
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after this step were retrieved and further screened against 
the eligibility criteria (LMG and RE). Any disagreements 
regarding inclusion were resolved by consensus and if 
consensus could not be reached, disagreements were 
resolved by a third author (BTB).

Data extraction
Adverse events reporting data were extracted from the 
remaining studies by two authors (LMG and RPL). 
These data included descriptive information (ie, title, 
author, year of publication, country where the data was 
collected, journal of publication, spinal region treated 
(eg, cervical spine) and type of practitioner delivering 
the spinal manipulation (eg, chiropractor)), whether 
the study reported on adverse events (ie, reported/
not and if reported, directly/indirectly), location of 
reporting within the article, classification of adverse 
events reported (eg, mild, moderate, serious and severe), 
completeness of adverse events reporting (ie, onset, 
duration and number of events reported), number of 

participants in the spinal manipulation group/s and 
descriptions of any definitions and/or classification 
systems used. Other data collated by the lead author 
(LMG) included whether the study was published in 
a journal that follows the International Committee of 
Medical Journal Editors (ICMJE) guidelines via a search 
of the ICMJE website38 on 29 May 2022. Additionally, the 
most recently published impact factor (year 2020) for 
each journal was manually extracted by the lead author 
(LMG) from the Clarivate Journal Citations Reports 
website39 on 29 May 2022.

Assessment of risk of bias using the Cochrane ROB V.2 
assessment tool40 was performed by three authors working 
in pairs (LMG and RE, and LMG and BTB) for all included 
studies to assess the methodological quality of the publi-
cation. Disagreements were resolved by consensus and 
if consensus could not be reached, disagreements were 
resolved by a third author (RPL).

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses flow diagram.
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Data analysis
Data were analysed using descriptive statistics. Frequen-
cies and proportions of studies reporting on each of the 
specified domains above were calculated in Microsoft 
Excel (V.2102). Continuous variables with highly skewed 
distributions (ie, journal impact factor and sample size of 
spinal manipulation group) were categorised into tertiles. 
Univariable and multivariable logistic regression models 
were fitted to examine the effect of potential predictors 
on the likelihood of studies reporting on adverse events. 
The multivariable logistic regression model was fitted 
using backward elimination, whereby the least significant 
potential predictors were sequentially eliminated from 
the multivariable model until only significant predictors 
remained. The observed effects from the univariable and 
multivariable logistic regression models were reported as 
ORs and adjusted ORs (aORs), respectively, with 95% CIs. 
All statistical analyses were performed using the statistical 
computing software R V.4.0.3 (The R Foundation for 
Statistical Computing, Vienna, Austria).

RESULTS
There were 5399 records initially identified by the elec-
tronic searches (figure 1). A total of 3363 unique records 
remained after de- duplication (n=2034) and the removal 
of retracted articles (n=2). After title and abstract 
screening, full texts of the 452 remaining studies were 
screened. Of these, 154 fulfilled the eligibility criteria and 
were included in the analysis (see online supplemental 
appendix 2). The most common reasons for exclusion 
were: the intervention did not consist of HVLA spinal 
manipulation (n=163) and/or the study related to a 
conference proceeding (n=49).

Comprehensiveness of reporting of adverse events
Of the 154 included studies, 94 (61.0%) reported on 
adverse events. Of these 94 studies, 36 (38.3%) directly 
reported on adverse events, with studies in which spinal 
manipulation was delivered by a chiropractor most 

frequently reporting these data (n=17; 47.2%, table 1). 
Indirect reporting occurred in 58 studies (61.7%), with 
studies in which spinal manipulation was delivered by a 
physiotherapist being the most frequent (n=29; 50.0%, 
table 1). Of the 60 studies (39.0%) that did not report 
on adverse events, studies in which spinal manipula-
tion was delivered by a physiotherapist were the most 
frequent (n=28; 46.7%, table 1). A description of what 
constituted an adverse event definition and/or the classi-
fication system used was provided in 22 studies (23.4%). 
However, most studies did not provide a description and 
instead used terms such as ‘adverse event’ (n=70, 74.5%), 
‘adverse effect’ (n=22, 23.4%), ‘’side effect’ (n=19, 20.2%) 
and ‘harm’ (n=11, 11.7%) without adequate explana-
tion. When mentioned, terms pertaining to classification 
systems (predominantly severity) were (number of studies 
in which the term was used, %): ‘mild’ (n=20, 21.3%), 
‘moderate’ (n=17, 18.1%), ‘serious’ (n=27, 28.7%) and 
‘severe’ (n=14, 14.9%). The onset of an adverse event/s 
was unclear in 30 (31.9%) studies. Duration of adverse 
events were reported heterogeneously, with some studies 
providing a time from either baseline or the start of inter-
vention, whereas others provided a temporal descriptor 
such as ‘short- term’, ‘temporary’ or ‘transient’. Of the 
9 studies providing times, durations were as follows: 
<72 hours (n=3, 3.2%), >72 hours (n=2, 2.1%) or mixed 
duration (n=4, 4.3%). An evaluation tool was mentioned 
in 26 (27.7%) studies.

Number and location of adverse events reporting
No serious adverse events were reported in any of the 
154 included studies, representing 7518 participants who 
received spinal manipulation. Furthermore, of the 94 
studies reporting on adverse events, 63 (67.0%) reported 
that no adverse events occurred. Adverse events were 
reported in the abstract of 29 (30.9%) and results section 
of 83 (88.3%) studies. Furthermore, adverse events were 
mentioned in several locations throughout the included 
studies: the introduction (n=15, 16.0%), methods (n=56, 
59.6%), discussion (n=30, 31.9%), conclusion (n=7, 
7.4%) and supplementary materials (n=1, 1.1%).

Descriptors of studies reporting on adverse events
Descriptive statistics are provided in table 2. Of the 94 
studies reporting on adverse events, 55 (58.5%) were rated 
at a ‘high risk of bias’, 29 (30.9%) as ‘some concerns’ and 
10 (10.6%) at a ‘low risk of bias’ (online supplemental 
appendix 3). Additionally, 33 (35.1%) were published in 
journals stating that they follow the ICMJE recommenda-
tions. For the remaining studies, the median of the most 
recently published (2020) impact factor was 2.5 (IQR: 
2.1–4.2).

Predictors for the reporting of adverse events
There was very strong evidence that studies with an 
impact factor in the upper (aOR: 5.72 (95% CI 2.23 to 
15.85); p<0.001) and middle (aOR: 3.52 (95% CI 1.51 
to 8.57); p=0.004) tertiles were more likely to report on 

Table 1 Comprehensiveness of reporting of AEs by 
provider delivering the intervention

Directly 
reports on 
AE (n=36), 
n (%)

Indirectly 
reports on 
AE (n=58), 
n (%)

Does not 
report on 
AE (n=60), 
n (%)

Chiropractor 17 (47.2) 12 (20.7) 7 (11.7)

Medical practitioner 1 (2.8) 4 (6.9) 5 (8.3)

Mixed 7 (19.4) 7 (12.1) 7 (11.7)

Naprapath 0 (0.0) 0 (0.0) 1 (1.7)

Osteopath 4 (11.1) 2 (3.4) 9 (15.0)

Physiotherapist 6 (16.7) 29 (50.0) 28 (46.7)

Unclear 1 (2.8) 4 (6.9) 3 (5.0)

AE, adverse event;
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adverse events than those in the lower tertile when the 
model was adjusted for risk of bias, impact factor, spinal 
region of manipulation and number of participants 
receiving spinal manipulation (table 3). There was also 
strong evidence that studies in which a chiropractor deliv-
ered the spinal manipulation were more likely to report 
on adverse events (aOR: 4.58 (95% CI 1.14 to 20.24); 
p=0.036). Studies in which spinal manipulation was deliv-
ered to more than one region or, it was unclear which 
regions the manipulations were delivered, were also 
more likely to report on adverse events (aOR: 3.18 (95% 
CI 1.16 to 9.05); p=0.027). While not achieving statistical 
significance, another factor of note included studies in 
which cervical spine manipulation was delivered (aOR: 
3.04 (95% CI 0.88 to 11.30); p=0.085).

DISCUSSION
There has been a change in the reporting of adverse 
events associated with spinal manipulation in RCTs since 

2016. Specifically, the percentage of included studies 
reporting adverse events has increased from 38.0% 
(2016 study26) to 61.0% (current study). However, the 
current review highlights that the reporting of adverse 
events in RCTs involving spinal manipulation as an 
intervention remains poor and is not consistent with 
established standards. Specifically, of the 154 included 
studies, just over half (n=94, 61.0%) reported on adverse 
events. Furthermore, of these 94 studies, less than half 
(38.3%) reported directly on adverse events, with only 
23.4% providing an explicit description of what consti-
tuted an adverse event. Further complicating this issue is 
the vast heterogeneity of terms (ie, ‘adverse effect’, ‘side 
effect’, ‘harm’, etc) used to describe adverse events. 
This is disappointing given that there have been many 
calls in the literature for the improvement of adverse 
events reporting in RCTs, and for the development 
and use of standardised definitions and classification 
systems.24 26 32 41–46

Table 2 Characteristics of included studies by reporting on AEs

Overall (n=154), 
n (%)

Reports on AE (n=94), 
n (%)

Does not report on AE
(n=60), n (%)

ICMJE journal

  Published in ICJME journal 53 (34.4) 33 (35.1) 20 (33.3)

Risk of bias

  Low risk 13 (8.4) 10 (10.6) 3 (5.0)

  Some concerns 47 (30.5) 29 (30.9) 18 (30.0)

  High risk 94 (61.0) 55 (58.5) 39 (65.0)

Impact factor

  Upper tertile 47 (30.5) 36 (38.3) 11 (18.3)

  Middle tertile 54 (35.1) 37 (39.4) 17 (28.3)

  Lower tertile 53 (34.4) 21 (22.3) 32 (53.3)

Spinal region

  Cervical 24 (15.6) 17 (18.1) 7 (11.7)

  Thoracic 33 (21.4) 15 (16.0) 18 (30.0)

  Lumbopelvic 28 (18.2) 13 (13.8) 15 (25.0)

  Mixed/unclear 69 (44.8) 49 (52.1) 20 (33.3)

Type of practitioner

  Chiropractor 36 (23.4) 29 (30.9) 7 (11.7)

  Osteopath 15 (9.7) 6 (6.4) 9 (15.0)

  Physiotherapist 63 (40.9) 35 (37.2) 28 (46.7)

  Medical practitioner 9 (5.8) 4 (4.3) 5 (8.3)

  Mixed/other/unclear 31 (20.1) 20 (21.2) 11 (18.3)

Sample size spinal manipulation group*

  Upper tertile 51 (33.3) 40 (42.6) 11 (18.6)

  Middle tertile 50 (32.7) 28 (29.8) 22 (37.3)

  Lower tertile 52 (34.0) 26 (27.7) 26 (44.1)

*One study with unclear sample size excluded.
AE, adverse event;
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A recent scoping review explores the complexity of the 
current literature reporting on adverse events associated 
with spinal and peripheral joint manipulation and mobil-
isation.47 Specifically, the authors report that conflicting 
opinions regarding facets of adverse event definition 
and classification such as: symptom severity and dura-
tion, relatedness to the intervention (eg, time to onset 
and treatment provided), action taken to treat the symp-
toms and expectedness, which profession delivered the 
intervention and geographical location (with possible 
medico- legal constraints and/or different expectations of 
reporting/not reporting), are all factors to reflect on when 
considering adverse events associated with joint manipula-
tion and mobilisation. In an attempt to address the lack of 
standardised definitions and classification systems across 
professions that deliver spinal manipulation, the same 
authors have conducted an international Delphi study 

(manuscript in preparation; protocol paper41) to deter-
mine, by expert consensus, a standardised definition and 
severity classification for adverse events associated with 
spinal and peripheral joint manipulation and mobilisa-
tion. The development and use of such guidelines would 
constitute an important step toward uniform reporting of 
adverse events associated with spinal manipulation across 
all stakeholder professions and geographical locations.

However, until this work is published, online supple-
mental appendix 2 of the 2004 CONSORT Harms exten-
sion24 provides a checklist of items to include and specific 
examples of good reporting when reporting on harms 
(adverse events) in RCTs. Furthermore, it appears that 
an update to this guideline is emergent.25 It is hoped 
that these updated guidelines will ensure that authors 
and journal editors alike are both aware of and imple-
ment better harms reporting in the future. We strongly 

Table 3 Univariable and multivariable logistic regression

Variable OR 95% CI P value aOR* 95% CI P value

ICMJE journal

  Yes 1.08 0.55 to 2.16 0.821 – – –

  No† – – – – – –

Risk of bias

  Low risk 2.36 0.67 to 11.01 0.213 – – –

  Some concerns 1.14 0.56 to 2.37 0.716 – – –

  High risk† – – – – – –

Impact factor

  Upper tertile 4.99 2.14 to 12.32 <0.001 5.72 2.23 to 15.85 <0.001

  Middle tertile 3.32 1.52 to 7.48 0.003 3.52 1.51 to 8.57 0.004

  Lower tertile† – – – – – –

Spinal region

  Cervical 2.80 0.91 to 9.27 0.080 3.04 0.88 to 11.30 0.085

  Thoracic 0.96 0.35 to 2.66 0.939 1.09 0.34 to 3.45 0.887

  Lumbopelvic† – – – – – –

  Mixed/unclear 2.83 1.15 to 7.11 0.025 3.18 1.16 to 9.05 0.027

Type of practitioner

  Chiropractor 6.21 1.71 to 24.85 0.007 4.58 1.14 to 20.24 0.036

  Osteopath† – – – – – –

  Physiotherapist 1.88 0.60 to 6.19 0.282 1.35 0.37 to 5.18 0.648

  Medical practitioner 1.20 0.22 to 6.53 0.831 0.81 0.12 to 5.47 0.829

  Mixed/other/unclear 2.72 0.78 to 10.17 0.121 2.26 0.57 to 9.64 0.253

Sample size spinal manipulation group‡

  Upper tertile 3.64 1.57 to 8.87 0.003 – – -

  Middle tertile 1.27 0.58 to 2.79 0.544 – – -

  Lower tertile† – – – – – –

*The final model was adjusted for impact factor, spinal region of manipulation, and type of practitioner, while ICMJE journal status, risk of bias 
and number of participants receiving spinal manipulation were omitted via backward elimination method.
†Reference group.
‡One study with unclear sample size excluded.
aOR, adjusted OR; ICMJE, International Committee of Medical Journal Editors.
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encourage researchers and journal editors alike to read 
and use the most recent CONSORT Harms checklist 
during all phases of study development, data collection, 
manuscript preparation, submission and during the 
review process. One important item on this checklist is 
that both benefits and harms should be stated in either 
the title and/or abstract of a manuscript. This point is 
salient as the abstract is the second- most read section of a 
scientific manuscript after the title.48 Encouragingly, the 
reporting of adverse events in the abstract has doubled 
(15.7%–30.9%, 2016–current) when compared with our 
previous review of the literature.26 Despite this, the current 
reporting on adverse events in the title/abstract of RCTs 
using spinal manipulation remains poor, a finding that 
is also present in the wider published medical literature 
discussing adverse events.49–52 Despite an overall increase 
in the number of studies reporting on adverse events 
in RCTs involving spinal manipulation (38.0%–61.0%, 
201626–current), adverse events reporting in the results 
section has decreased (93.6% vs 88.3%) over the past 6 
years and remains lower than that in the wider published 
literature.50 53 It is unknown why there would be a decrease 
in the reporting on adverse events associated with spinal 
manipulation in one section of a scientific manuscript 
that it could reasonably be expected to be reported. 
Furthermore, an important source of information for the 
formulation of a considered evidence- based risk- benefit 
analysis for the use of spinal manipulation as a treatment 
option by both clinician and patient49 52 is transparent 
data reporting on both the efficacy and adverse events 
occurring in RCTs involving spinal manipulation.

Consistent with the literature,31 32 42 43 47 there was 
considerable heterogeneity of nomenclature used to 
describe adverse events associated with spinal manipula-
tion. Similar terms were used to indicate an adverse event 
in the current (compared with 2016) review: ‘adverse 
event’ (2016—73.0%; 2022—74.5% of studies), ‘adverse 
effect’ (23.6%; 23.4%), ‘side effect’ (21.3%; 20.2%) and 
‘harm’ (16.4%; 11.7%). Additionally, while similar terms 
were used to describe classification systems previously 
reported (ie, ‘serious’, ‘mild’, ‘moderate’ and ‘severe’), 
these terms were rarely defined, which is consistent with 
the existing literature.26 52 Additionally, when present, 
the reporting of onset and duration of adverse events was 
inconsistent, again highlighting that there is an urgent 
need for the development of a standardised definition 
and classification system for the reporting of adverse 
events.41 Furthermore, the responsibility for improved 
reporting of adverse events falls not only to authors but 
also to custodians of clinical trial registries and journal 
editors to ensure that there are provisions in study proto-
cols for the adequate capture of adverse events and also 
that these events are adequately reported. that is, using 
the most recent CONSORT Harms extension guide-
lines,24 alongside efficacy/effectiveness data.25 46 54

Manuscript reviewers and journal editors must be 
aware of the current best practices for the reporting of 
harms24 and enforce these guidelines during peer review 

processes of both protocol and end- of- study results 
papers. However, this may not be as straight- forward as 
it appears. Despite this, there is a need for improved 
reporting of adverse events in RCTs that include spinal 
manipulation as an intervention and a first step would be 
for journals to incorporate clear instructions on harms 
reporting in their guidelines and instructions to authors. 
As a second step, journal editors may facilitate this process 
by limiting publication to only those studies that adhere 
to the current guidelines for the reporting of harms in 
RCTs that include spinal manipulation as an intervention. 
Indeed, if this was to occur, authors would need to ‘step- 
up’, to use expanded methodologies, reporting and statis-
tical analyses that allow for the capture and reporting of 
adverse events data in RCTs that include spinal manip-
ulation as an intervention. Specifically, data on adverse 
events should be actively collected as it has been reported 
that passive surveillance leads to an under- reporting25 54 
and appropriate statistical analysis plans should be used 
to analyse the data.49 54 55 As a minimum standard, authors 
should explicitly state whether active or passive surveil-
lance systems were used.46 49

RCTs published in journals with a higher impact factor, 
in which spinal manipulation was delivered by a chiro-
practor and to multiple/unclear regions, were more likely 
to report on adverse events. While it is perhaps intuitive 
that better designed studies, that is, those at a lower risk 
of bias, could reasonably be published in higher impact 
journals, this does not appear to be the case as there 
was no influence of risk of bias level in the final model. 
This disconnect between the publication of studies with 
better methodological quality in higher impact jour-
nals is also seen in the medical literature. Specifically, 
a previous study reported that there were methodolog-
ical weaknesses in 184 studies published in 2015–2016 
by 4 of the top ranked general medical journals (BMJ, 
JAMA, Lancet and NEJM).54 Furthermore, while there is 
no obvious reason why studies in which spinal manip-
ulation was delivered by a chiropractor would be more 
likely to report on adverse events, possible reasons for this 
finding could include that chiropractors are more likely 
to deliver cervical spine manipulation in general and/or 
that due to perceived ‘risks’ of cervical spine manipula-
tion, other professions choose not to conduct trials inves-
tigating this intervention. This hypothesis is suggested by 
the data which shows that while not achieving statistical 
significance, studies in which cervical spine manipula-
tion was delivered had approximately three times greater 
odds of reporting on adverse events. It is possible that this 
result did not achieve statistical significance due to the 
relatively small number of studies reporting on manip-
ulation delivered only to the cervical spine. Regarding 
the increased likelihood of studies reporting on adverse 
events if spinal manipulation was delivered to multiple/
unclear regions, it is possible that this finding is spurious 
as there was a larger number of studies (n=49) in this 
category compared with studies in which the interven-
tion was delivered to a single region. This hypothesis is 
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supported by a secondary analysis of our previous review 
which reported that the region treated was not a signifi-
cant predictor for reporting on adverse events.56

Due to the methodological design of the review, we are 
unable to comment on the incidence of adverse events 
associated with spinal manipulation. Furthermore, RCTs 
are not necessarily the best research design for collecting 
data on serious adverse events as they often have strict 
inclusion criteria and may exclude participants who are 
at risk of experiencing such events. Additionally, RCTs are 
powered to detect intervention effects and thus are likely 
to be underpowered for estimating the risk of serious 
adverse events. Despite this, the consistent reporting of 
the number of spinal manipulations delivered to every 
participant in RCTs could allow for the calculation of 
accurate incidence rates for all classifications of adverse 
events (serious included) and could eventually facilitate 
the pooling of data across multiple studies thus allowing 
for a better informed risk- benefit assessment of spinal 
manipulation.25 46 We acknowledge that the calculation of 
accurate incidence rates is not straight- forward. Indeed, 
factors such as the use of different spinal manipulation 
techniques, how to parse out adverse events attributable 
to different interventions (eg, orthopaedic testing, soft 
tissue treatment or exercise) and how to amalgamate 
reports on different cohorts (eg, neck vs low back pain) 
must all be considered. While this task seems insurmount-
able, consistent reporting of the number of spinal manip-
ulations delivered to every participant in RCTs is the first 
step towards this goal. To this end, the number of spinal 
manipulations delivered was only available in 75 (48.7%) 
of the included studies. Coupled with the implementa-
tion of standardised definitions and classification systems 
for adverse events associated with spinal manipulation, 
reporting on the number of spinal manipulations deliv-
ered in each study could allow for the interdisciplinary 
calculation of incidence rates for all classifications across 
all healthcare professionals delivering the intervention. 
Such an outcome is extremely important in the context 
of obtaining informed consent to deliver spinal manip-
ulation. Specifically, in many countries in which spinal 
manipulation is delivered, the process of obtaining 
informed consent requires the disclosure of all mate-
rial information that a reasonable patient would require 
to make an informed decision about whether or not to 
receive that intervention.57 In the absence of accurate 
incidence rates for the different classifications of adverse 
events associated with spinal manipulation, this is a diffi-
cult task for the clinician to perform.

There are several differences between the current 
review and our 2016 review.26 Specifically, the current 
review included an improved search strategy, including 
both an expansion to the number of databases searched 
(ie, MEDLINE (Ovid), Embase, CINAHL and ICL were 
added) in addition to the inclusion of several search 
terms that did not limit the search to spinal manipula-
tion delivered by chiropractors and osteopaths (ie, phys-
iotherapists, naprapaths and medical manipulation were 

added). Additionally, the current review reports on anal-
yses that we had previously reported separately in two 
manuscripts: the original review26 and a secondary anal-
ysis.56 By reporting these analyses in a single manuscript, 
we hope it is clearer for readers to identify that the current 
level of reporting of adverse events associated with spinal 
manipulation in RCTs is both poor and not consistent 
with established standards, and understand the possible 
explanations for this observation. By streamlining the 
dissemination of this information, we hope to make it 
easier for readers to identify areas in which researchers 
may improve the reporting of adverse events in this field.

Limitations
There are several limitations to this literature review. First, 
the decision to classify the reporting of adverse events as 
‘direct’ (explicit description of operational definition of 
an adverse event provided and/or how data on adverse 
events were measured and/or a substantial descrip-
tion of adverse events observed during data collection 
provided) as opposed to ‘indirect’ (no explicit reporting 
of such information) was arbitrary. However, this classifi-
cation did not influence whether the study reported on 
adverse events or not. As such, we do not feel this factor 
had any material influence on our results. Second, as 
outlined above, small differences in the methodology 
between the current and previous reviews26 56 mean that 
it is not possible to directly compare all reported findings 
between the two reviews. However, as these differences 
occurred due to methodological improvements in the 
current review, we do not believe this affected the results 
and/or discussion in the current review.

CONCLUSION
While the current level of reporting of adverse events 
associated with spinal manipulation in RCTs has increased 
since our 2016 publication on the same topic, the level 
remains low and inconsistent with established standards. 
As such, it is imperative for authors, journal editors and 
administrators of clinical trial registries to ensure there 
is more balanced reporting of both benefits and harms 
of spinal manipulation in RCTs. We strongly recommend 
that authors adhere to the most recent CONSORT Harms 
checklist when reporting their results and advocate for 
the creation of standardised definitions and classifica-
tion systems relating to adverse events in manual therapy. 
This will facilitate the future pooling of adverse events 
data across all professions sing spinal manipulation and 
improve the ability to calculate incidence rates for the 
different levels of adverse events.
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