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ABSTRACT
Introduction Spinal and peripheral joint manipulation 
(SMT) and mobilisation (MOB) are widely used and 
recommended in the best practice guidelines for managing 
musculoskeletal conditions. Although adverse events 
(AEs) have been reported following these interventions, a 
clear definition and classification system for AEs remains 
unsettled. With many professionals using SMT and MOB, 
establishing consensus on a definition and classification 
system is needed to assist with the assimilation of AEs 
data across professions and to inform research priorities to 
optimise safety in clinical practice.
Methods and analysis This international multidisciplinary 
electronic Delphi study protocol is informed by a scoping 
review and in accordance with the ‘Guidance on Conduction 
and Reporting Delphi Studies’. With oversight from an expert 
steering committee, the study comprises three rounds using 
online questionnaires. Experts in manual therapy and patient 
safety meeting strict eligibility criteria from the following 
fields will be invited to participate: clinical, medical and legal 
practice, health records, regulatory bodies, researchers and 
patients. Round 1 will include open- ended questions on 
participants’ working definition and/or understanding of AEs 
following SMT and MOB and their severity classification. In 
round 2, participants will rate their level of agreement with 
statements generated from round 1 and our scoping review. 
In round 3, participants will rerate their agreement with 
statements achieving consensus in round 2. Statements 
reaching consensus must meet the a priori criteria, as 
determined by descriptive analysis. Inferential statistics will 
be used to evaluate agreement between participants and 
stability of responses between rounds. Statements achieving 
consensus in round 3 will provide an expert- derived 
definition and classification system for AEs following SMT 
and MOB.
Ethics and dissemination This study was approved by 
the Canadian Memorial Chiropractic College Research 
Ethics Board and deemed exempt by Parker University’s 
Institutional Review Board. Results will be disseminated 
through scientific, professional and educational reports, 
publications and presentations.

INTRODUCTION
Spinal and peripheral joint manipulation and 
mobilisation are interventions commonly 
used in the management of many musculo-
skeletal conditions, including spinal pain, 
and are most often administered in ambu-
latory care settings.1 2 These interventions, 
which are described in many ways, include 
among others, high- velocity low- amplitude 
manipulation, low- velocity variable- amplitude 
mobilisation, spinal manipulative therapy, 
musculoskeletal manipulation, osteopathic 
manipulative treatment, Maitland mobili-
sation grades, and so on. While both inter-
ventions are applied to spinal or peripheral 
joints, an important distinction is that manip-
ulation usually consists of the application of a 
dynamic high- velocity, low- amplitude thrust, 
whereas mobilisation consists of the appli-
cation of a cyclic low- velocity and variable 

Strengths and limitations of this study

 ► This study protocol is based on a formal scoping re-
view of the literature and the published ‘Guidance on 
Conducting and REporting DElphi Studies (CREDES)’.

 ► Researchers will represent all professional groups 
who perform spinal and peripheral joint manip-
ulation and mobilisation as part of routine clinical 
practice.

 ► Participants will involve international and multidisci-
plinary spinal and peripheral joint manipulation and 
mobilisation stakeholder representatives.

 ► Definitions and a priori criteria for consensus, agree-
ment and stability are detailed.

 ► Findings will be specific to spinal and peripheral 
joint manipulation and mobilisation, limiting the ex-
ternal validity to other manual therapy techniques.
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amplitude manual force.3 For the purpose of this manu-
script, ‘SMT’ will be used to refer to manipulative therapy 
and ‘MOB’ will be used to refer to mobilisation.

With increasing evidence supporting the effectiveness 
of SMT and MOB to reduce pain and improve function 
in patients with musculoskeletal conditions,4–6 the use 
of these interventions by patients have also increased.1 
However, research that demonstrates the safety of these 
approaches has lagged behind efforts to establish the effi-
cacy of these interventions.

Patient safety is a top priority within healthcare and 
generally focuses on minimising preventable and/or 
unexpected adverse events following any type of inter-
vention, including SMT and MOB.7 8 Despite this aware-
ness, efforts to reduce adverse events within the SMT and 
MOB fields have been minimal.7 9–11 In 2015, a National 
Patient Safety Foundation expert panel emphasised that 
patient safety was still a major public health issue.12 Their 
key recommendation included the creation of a common 
set of safety metrics that reflect meaningful outcomes 
and focused on ambulatory care centres; patient contact 
in such sites is substantially higher than those located 
in hospital settings (1 billion annual visits vs 35 million 
annual admissions, respectively).13

While hospital inpatients are expected to have more 
adverse events due to their acute condition and under-
going more invasive procedures,14 it is still important 
to collect adverse events data following SMT interven-
tions in a standardised way.15 Similar to other health-
care interventions, adverse events after SMT and MOB 
have been reported. Adverse events attributed mostly to 
SMT present great variation, ranging from frequent and 
expected minor adverse events (such as mild discom-
fort and increased muscle soreness after treatment) to 
rare and serious adverse events (such as cauda equina 
syndrome).10 16–18 An accurate estimation of the inci-
dence of adverse events following SMT and MOB remains 
challenging for several reasons, including the varied defi-
nitions of what constitutes an adverse event, and the use 
of diverse terminology.19 Specifically, ‘adverse events’, 
‘adverse reactions’, ‘complications’ and ‘side- effects’ have 
been used interchangeably in studies reporting unin-
tended and undesirable outcomes following SMT.20–23 
Similarly, ‘mild’, ‘minor’ and ‘benign’, as well as ‘major’, 
‘severe’ and ‘intense’ have been used to classify the severity 
of such events.24–26 The use of such diverse terminology 
precludes not only the accurate estimation of adverse 
events following SMT and MOB, but also advancements 
of patient safety.

To address these concerns, the systematic evaluation 
and reporting of adverse events following SMT and MOB 
would significantly facilitate a better understanding of 
such events and potentially allow for the development of 
strategies to prevent and manage their occurrence. More 
specifically, this standardisation includes the operational 
definition of what constitutes an adverse event and the 
severity classification system for similar modalities. By 
establishing consensus on the definition and the use of a 

standardised severity classification system, adverse event 
reports following SMT and MOB can then be better iden-
tified and put into the same frame of reference across 
professions. This has the potential to significantly advance 
the knowledge related to adverse events, promoting a 
fundamental advancement in patient safety and quality of 
care for SMT and MOB.

Aims
The aim of this Delphi study is to determine, by an expert 
consensus process, a standardised definition and severity 
classification for adverse events following SMT and MOB, 
within an adult population with musculoskeletal condi-
tions, for use in both clinical care and research studies.

METHODOLOGY
Design and justification
The electronic Delphi (e- Delphi) method is suited to 
achieving consensus among experts through the inde-
pendent completion of sequential questionnaires that 
are refined by participant feedback resulting in a conver-
gence of opinion and eventual consensus.27 An e- Delphi 
method in this instance overcomes barriers to other 
consensus approaches, for example, nominal group tech-
nique, differences in geographical location, time zones, 
and so on. This method therefore allows us to approach 
experts globally and without limits to specific participant 
groups.

This protocol has been informed by a rigorous scoping 
review of the literature (in preparation), is in accordance 
with the ‘Guidance on Conducting and REporting DElphi 
Studies (CREDES)’28 and was registered at Open Science 
Framework ( osf. io/ ex3ha). This protocol is also being 
published a priori to ensure quality, rigour and transpar-
ency. Our three- round e- Delphi procedure is outlined 
in figure 1 with data collection taking place between 
November 2021 and June 2022. Using the Research 
Electronic Data Capture system (REDCap) platform, all 
rounds will be completed electronically and confiden-
tially. In round 1, participants will be invited to answer 
open- ended questions on their working definition and/or 
understanding of adverse events and their current severity 
classification for SMT and MOB. In round 2, participants 
will rate their level of agreement with statements gener-
ated from round 1 and results from the scoping review 
of the literature using a 5- point Likert scale. In round 3, 
participants will rerate their agreement with statements 
that achieved consensus in round 2. Statements reaching 
consensus must meet the a priori criteria at rounds 2 and 
3.

Expert eligibility and sample
Experts will be defined as adult individuals with a high 
level of knowledge within the area of patient safety and 
adverse events related to SMT and MOB for musculoskel-
etal conditions which will be confirmed using the eligi-
bility criteria (see table 1). Potentially eligible participants 
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will be identified through existing professional networks 
and social media/internet- based searching. They will be 
recruited worldwide and be aged 18 or above, able to 
read and write in English, and willing to provide signed 
informed consent. Through email, potential participants 
will be invited to participate by an author or via their 
professional network connection. Recruitment will be 
maximised by encouraging identified experts to snowball 
the invitation with other potential expert participants, 
including calls for expressions of interest on social media 
and professional organisations and networks. While 
expressing their interest in participating in this study on 
a REDCap electronic form, potential participants will be 
asked to provide eligibility information.

Informed consent will be obtained electronically 
through REDCap. Recruitment will continue for 8 weeks 
with a reminder email sent at weeks 2, 4 and 6. Should no 
contact be made after 8 weeks, no further communica-
tion will be sent.29

Sample size in previously published Delphi studies and 
expert panels have ranged from 4 to 3000.30 Previous 
Delphi studies with an aim of defining intervention 
adverse events and complications typically achieved 
consensus with responses from 30 to 7331–34 experts in the 
final round and therefore a conservative estimate of 75 

responses are required. Assuming a response rate of 70%, 
a minimum of 108 experts are required to complete the 
consent form to ensure at least 75 responses.27 To prevent 
over representation from one expert group or profes-
sion, expressions of interest from potential participants 
and their eligibility information will be monitored and, to 
achieve similar number of responses between all profes-
sions and groups, additional invitations will be sent to 
expert groups or professions who are underrepresented.

Procedure
Round 1
The objectives of round 1 are to collect participant demo-
graphic information and generate statements on the 
definition and severity classification of adverse events 
following SMT and MOB. Participants will complete 
the ‘Demographic Information Form’ specific to their 
expert group (ie, researcher, manual therapy clinician, 
patient, medical doctor, student, professional regulatory 
body, malpractice insurance and informatics/electronic 
health records representatives, lawyers and judges; online 
supplemental file 1). The round 1 questionnaire will 
consist of open- ended questions. Open- ended questions 
improve content validity as statements are generated by 
expert opinion.27 35 36 Statements based on the results 

Figure 1 Delphi study procedures.
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