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Abstract
Introduction  The effectiveness of complex interventions 
for the management of musculoskeletal disorders has 
been estimated in many randomised clinical trials (RCTs). 
These trials inform which interventions are the most 
effective, however they do not always inform how an 
intervention achieved its clinical outcomes, nor how 
and what elements of an intervention were delivered to 
patients. Such information is useful for translating findings 
into clinical practice. A few process evaluation studies 
have been conducted alongside RCTs and a variety of 
methods have been used. To gain a better understanding 
of current practices of process evaluation in RCTs in 
musculoskeletal disorders, this systematic review is 
designed to answer the following research question: How 
are process evaluation of complex interventions tested in 
RCTs in musculoskeletal disorders being conducted?
Methods and analysis  We will systematically search 
seven electronic databases (MEDLINE, SCOPUS, CINAHL, 
PsycINFO, EMBASE, Web of Science and Cochrane 
database) from the date of inception to August 2018 for 
studies on process evaluation of RCTs on non-surgical and 
non-pharmacological management of musculoskeletal 
disorders. We will include qualitative and quantitative 
studies conducted alongside RCTs, reported with the 
RCTs or separate studies that assessed interventions for 
musculoskeletal disorders. Two reviewers will screen 
abstracts and apply prespecified inclusion criteria to 
identify relevant studies, extract the data and assess 
the risk of bias within included studies. We will follow 
recommendations from the ‘Cochrane Qualitative and 
Implementation Methods Group Guidance Series’ when 
assessing methodological strengths and limitations of 
included studies. We will use a narrative synthesis to 
describe findings.
Ethics and dissemination  Ethical approval is not 
required as this review will not collect original data. 
Findings from this systematic review will be presented at 
a scientific conference and published in a peer reviewed 
journal.
PROSPERO registration number  CRD42018109600

Introduction
Musculoskeletal disorders are the second 
largest cause of disability.1 Common musculo-
skeletal disorders include low back pain (the 

most frequent disorder),1 shoulder pain and 
neck pain (the second and third most prev-
alent musculoskeletal disorders)2 and osteo-
arthritis (the most common joint disorder).1 
The individual, societal and economic 
burden of musculoskeletal disorders is high. 
For example, in New Zealand, between 2005 
and 2013, the direct cost of physiotherapy 
interventions for shoulder injuries alone was 
$134 million ($14 million/year).3 The total 
direct costs of osteoarthritis were greater than 
$500 million in 2005.4 Together, high direct 
costs and waiting lists highlight the need 
for effective and affordable interventions to 
minimise the growing burden (social and 
economic) of musculoskeletal pain.

To improve healthcare services, it is crucial 
to identify which interventions are the 
most effective.5–7  Randomised clinical trials 
(RCTs) estimate the effectiveness of different 
interventions5 8–11 and can be referred to as 
‘outcome evaluation’ trials.12 Some RCTs may 
also include an economic analysis that is run 
in parallel.13–16 This type of trial is referred 
to as ‘economic evaluation’ trial.12 While 
being  extremely important for improving 
healthcare, ‘outcome and economic evalua-
tion’ trials do not inform how interventions 
achieved their clinical outcomes.12

Strengths and limitations of this study

►► One strength of this study is the comprehensive 
search of published and unpublished literature in 
different databases and trial registries.

►► The  other strength of this protocol is its scientific 
robustness. When designing this protocol we fol-
lowed the Cochrane Qualitative and Implementation 
Methods Group Guidance Series.

►► A limitation of this review is that we may not identi-
fy other process or outcome evaluation studies that 
assessed aspects of process evaluation but did not 
explicitly report them in the title or abstract.

http://bmjopen.bmj.com/
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Complex interventions are defined as interventions 
with multiple components that may interact with each 
other, influencing clinical outcomes.17 18 The interaction 
between the components of an intervention can impact 
on clinical outcomes.17 18 Examples of complex interven-
tions include exercise therapy, education and behavioural 
change.13 19 20 Complex interventions represent a chal-
lenge for researchers when planning a trial.21 These chal-
lenges are caused by the  difficulty in standardising the 
way an intervention is delivered,22 the possible influence 
of the local context on clinical outcomes,23 logistical chal-
lenges at the  organisational level and complex interac-
tions between the  components of the intervention and 
the clinical outcome.21 22 24

When assessing the effect of a complex intervention, 
researchers might need to take into account the inter-
acting elements within the experimental and control 
interventions, variability of outcomes, behaviour of 
professionals delivering as well as behaviour of patients 
receiving the intervention and how much flexibility is 
permitted for adapting an intervention being tested.18 21 
There is no clear threshold for classifying an intervention 
as simple or complex, but only a few interventions can be 
considered simple.17 18 Understanding how an interven-
tion achieves its clinical outcomes is particularly relevant 
when assessing effectiveness of complex interventions.18

Process evaluation studies inform how a complex inter-
vention achieves its clinical outcomes.12 These studies 
provide information about how and what elements of an 
intervention were delivered to patients8 11 12 25 and why 
interventions work (or fail to do so) the way they do.26 
Process evaluation studies may inform about what and 
how interventions are implemented (ie, implementation), 
how interventions generate change in clinical outcomes 
(ie, mechanism of impact) and how the  context affects 
the  clinical outcomes (ie, context).8 11 27 Such informa-
tion is useful for translating findings into clinical prac-
tice.12 28

Process evaluation methods are still being developed12 
and are relatively scarce in musculoskeletal research.29 
The Medical Research Council  (MRC) (UK) published 
its first guideline for process evaluation of clinical trials 
in 2015.12 The number of process evaluation studies 
conducted alongside RCTs is small, and the approaches 
used to assess implementation of interventions are varied. 
Previous reviews have focused on process evaluation of 
trials in fields other than musculoskeletal disorders, for 
example, complex interventions for patients with chronic 
diseases28 and  interventions for patients with neurolog-
ical disorders;30 another review assessed what is being 
measured in process evaluations for worksite health 
promotion programmes.31

We planned this review to identify approaches used 
for assessing process evaluations of trials focusing on 
complex interventions (non-surgical and non-pharma-
cological) for the management of musculoskeletal disor-
ders. The systematic review was designed to answer the 
following overarching research question: How are process 

evaluations of complex interventions tested in RCTs in 
musculoskeletal disorders being conducted?

The specific research questions were:
1.	 Is there a theory adopted by research teams when con-

ducting process evaluations? If so, which theory is used 
(eg, theory-based evaluation, realistic evaluation)?

2.	 Which study designs were used during the process eval-
uation (eg, qualitative, quantitative or mixed-method)?

3.	 When is process evaluation being performed (ie, 
phase II - feasibility and piloting; phase III - evaluation; 
or phase IV - implementation)?

4.	 How are results of the trial being integrated with 
the  findings from the respective process evaluation 
study?

5.	 Is the process evaluation independent or does it be-
come independent at some stage in the trial?

6.	 What are the barriers and facilitators faced by the au-
thors while conducting process evaluations?

7.	 What are the strengths and limitations of the process 
evaluation methods reported by the study authors?

Methods
We used the Preferred Reporting Items for Systematic 
review and Meta-Analysis Protocols for planning and 
reporting this protocol.32 We planned the assessment of 
process evaluation of RCTs based on Cochrane Quali-
tative and Implementation Methods Group guidance 
papers.33–38

Searches
We will search seven databases including MEDLINE, 
SCOPUS, CINAHL, PsycINFO, Embase, Web of Science 
and Cochrane database in order to identify relevant studies 
evaluating process evaluation of complex interventions 
for the management of musculoskeletal disorders tested 
in RCTs. To identify any unpublished literature, we will 
additionally search four clinical trial registries (Cochrane 
Central Registry of Controlled Trials, ​ClinicalTrials.​gov, 
EU clinical trials register and Australian New Zealand 
Clinical Trial Registry). If we identify any project that is 
likely to meet the inclusion criteria, we will contact the 
authors for the results related to the process evaluation.

We will combine ‘process evaluation’, ‘ program evalu-
ation’, ‘fidelity’ or other search terms that mean process 
evaluation with ‘musculoskeletal disorders’ and its related 
terms. We will exclude all surgical or study protocols by 
using NOT ‘surgery’ and ‘protocol’ respectively or their 
substitute words.

Pilot search
Prior to conducting the full search on electronic data-
bases, we conducted a pilot search using MEDLINE, 
SCOPUS, CINAHL, PsycINFO, Embase  and Web of 
Science databases. This was done for scoping purposes 
and the pilot search yielded a total of 1695 studies. The 
terms used during the pilot search are reported in table 1. 
Following this, we consulted a health sciences librarian 
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Table 1  Pilot search strategy

Database Search term 1 Search term 2 Filter

Number 
of articles 
retrieved

Medline MesH:
 Program evaluation [mh] 
OR Process assessment 
(healthcare) [mh] OR Outcome 
assessment (healthcare) [mh]
OR
Title/Abstract/Keywords:
‘Process Evaluation’ OR 
‘Programme Evaluation’ OR 
‘Program Evaluation’ OR 
‘Process assessment’ OR 
Fidelity.

MeSH:
Musculoskeletal Diseases [∗diagnosis; 
*rehabilitation; ∗therapy]; OR 
Osteoarthritis [diagnosis; *rehabilitation; 
therapy]; OR Shoulder Pain [diagnosis; 
*rehabilitation; therapy] OR Back pain 
[diagnosis; *rehabilitation; therapy] OR 
Neck pain [diagnosis; *rehabilitation; 
therapy] OR musculoskeletal pain 
[diagnosis; *rehabilitation; therapy] 
OR Arthritis [diagnosis; *rehabilitation; 
therapy].

Age>18 years
Humans
Study design: clinical trial 
(All phases); OR randomized 
controlled trials; Clinical trials OR 
qualitative studies.

218

Scopus Search in title, abstract, 
keywords:
‘Program evaluation’ OR 
‘Process Evaluation’ OR 
‘Programme Evaluation’ OR 
‘Process assessment’ OR 
Fidelity.

Search in title, abstract, keywords:
Musculoskeletal OR Osteoarthritis OR 
‘Shoulder Pain’ OR ‘Back pain’ OR ‘Neck 
pain’ OR ‘Knee pain’ OR Arthritis.

NOT:
(surger*(title, abstract, keywords) 
OR protocol (title))
Limits:
Document type, article; Keyword, 
Human and humans; Source type, 
Journals.

756

CINAHL MeSH:
Program evaluation [mh] 
OR Process assessment 
(healthcare) [mh] OR Outcome 
assessment [mh]
OR
Title/abstract:
‘Process Evaluation’ OR 
‘Programme Evaluation’ OR 
‘Program Evaluation’ OR 
‘Process assessment’ OR 
'Fidelity'.

MeSH:
(MH ‘Musculoskeletal Diseases’) OR (MH 
‘Musculoskeletal Abnormalities’) OR (MH 
‘Diagnosis, musculoskeletal’) OR (MH 
‘Osteoarthritis’) OR (MH ‘Osteoarthritis, 
Spine’) OR (MH ‘Osteoarthritis, Wrist’) 
OR (MH ‘Osteoarthritis, Knee’) OR 
(MH ‘Osteoarthritis, Hip’) OR (MH 
‘Osteoarthritis, Cervical’) OR (MH ‘Low 
Back Pain’) OR (MH ‘Back Pain’) OR (MH 
‘Neck Pain’) OR (MH ‘Chronic Pain’) OR 
(MH ‘Shoulder Pain’) OR (MH ‘Nociceptive 
Pain’) OR (MH ‘Patellofemoral Pain 
Syndrome’)
Keywords: Musculoskeletal

Limiters:
All adults AND humans AND 
[therapy(best balance between 
sensitivity and specificity) OR 
qualitative(best balance between 
sensitivity and specificity)]

341

PsycINFO Subject heading search: 
Program evaluation
Title, abstract, Keyword: 
‘Program evaluation’ 
OR fidelity OR ‘process 
assessment’ OR ‘process 
evaluation’ OR ‘process 
assessment’ OR programme 
evaluation

Subject heading: Musculoskeletal 
disorders OR back pain OR pain OR 
chronic pain OR arthritis
Title, abstract, keywords: neck pain OR 
musculoskeletal pain OR osteoarthritis 
OR shoulder pain OR ‘knee pain’

Limits:
((‘therapy (maximizes 
sensitivity)’ or ‘qualitative 
(maximizes sensitivity)") and 
adulthood<18+  years>and human)

85

Embase Emtree search: program 
evaluation.
Keyword: process evaluation, 
process assessment, fidelity, 
programme evaluation,
Title and abstract:
‘process evaluation’, ‘process 
assessment’, fidelity, 
‘programme evaluation’, 
‘program evaluation’.

Emtree search [Diagnosis, Rehabilitation, 
Therapy]: arthritis OR musculoskeletal 
pain OR Musculoskeletal disease OR 
neck pain OR backache OR shoulder pain 
OR osteoarthritis

Limits: humans AND adults.
Additional limits: qualitative study 
to maximize specificity OR clinical 
trials (all phases) OR RCTs OR 
controlled clinical trials.

25

Web of 
Science

‘Program evaluation’ OR 
‘Process Evaluation’ OR 
‘Programme Evaluation’ OR 
‘Process assessment’ OR 
Fidelity

Musculoskeletal OR Osteoarthritis OR 
‘Shoulder Pain’ OR ‘Back pain’ OR ‘Neck 
pain’ OR ‘Knee pain’ OR musculoskeletal 
OR Arthritis

270

Total 1695
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for optimising the search strategy. The search strategy will 
be adapted for each database.

Eligibility criteria
Types of study to be included
We will include all qualitative and quantitative studies 
conducted alongside RCTs, reported with the RCTs and 
separate reports that assessed process evaluation of RCTs 
on complex interventions (non-surgical and non-phar-
macological interventions) for musculoskeletal disor-
ders. We defined a process evaluation study as any study 
aimed at understanding the functioning of an interven-
tion by examining  the implementation, mechanisms of 
impact and/or its contextual factors.12

To be included, studies need to indicate in the title or 
in the aim of the study that they are assessing components 
of process evaluation (eg, implementation, mechanisms 
of impact or context). We will include any study that: (1) 
explicitly indicates that it was a process evaluation study in 
the title or in the aim of the study, or (2) intends to eval-
uate process evaluation (eg, fidelity, dose delivered, dose 
received, reach, recruitment, context, barriers, imple-
mentation), without explicitly stating that it is a process 
evaluation study (eg, qualitative study alongside an RCT).

Condition or domain being studied
We will include process evaluation of RCTs investigating 
complex interventions for the management of muscu-
loskeletal disorders. For the purpose of this review, we 
defined musculoskeletal disorders as health problems 
of the locomotor apparatus (including muscle, tendon, 
skeleton and ligaments) including for example, low back 
pain, neck pain, shoulder pain, elbow pain, hip pain, 
knee pain and soft tissue injuries. We will exclude systemic 
conditions (eg, gout, rheumatoid arthritis, Raynaud 
disease, scleroderma and dermatomyositis), osteoporosis, 
tumours, infections of bones and joints, fibromyalgia, 
diabetic neuropathy, fractures, ankylosing spondylitis and 
spinal cord injuries.

Participants/population
Studies should include participants with musculoskeletal 
disorders who received complex interventions (non-sur-
gical and non-pharmacological) as part of an RCT or 
clinicians delivering interventions as a part of a clinical 
trial. To be included in the review, studies must have 
recruited adult humans (ie, >18 years old).

Intervention
Complex interventions of musculoskeletal disorders in 
an RCT include, but are not limited to, exercise therapy, 
physical activity, self-management advice, education and 
psychosocial interventions. We will not include studies 
assessing surgical or pharmacological interventions.

Comparator(s)/control
We will include studies that compared complex inter-
ventions with appropriate control groups (eg, waiting 
list, placebo groups, other active interventions). We will 

exclude studies that compared surgical or pharmacolog-
ical interventions to non-surgical or non-pharmacological 
interventions.

Context
We will include studies that assessed effectiveness of inter-
ventions in primary care (eg, private practice, home-based 
interventions and community-based interventions).

Primary outcome(s)
These are in line with our study questions and are as 
follows: (1) Theory (if any) adapted to conduct the 
process evaluation; (2) Study designs used for process 
evaluation; (3) Phase of the trial when the process 
evaluation was performed; (4) Approach used to inte-
grate the process evaluation with the main results of the 
RCT; (5) Barriers and facilitators faced by authors while 
conducting process evaluation of RCTs; (6) Strengths and 
limitations of the process evaluation methods as reported 
by the study authors.

Data extraction (selection and coding)
Study selection
Prior to screening, we will remove duplicate articles. 
Then, two reviewers will independently screen all titles 
and abstracts following the eligibility criteria and using 
a standard form (see online supplementary file 1). After 
the first screening, the two reviewers will meet to assess the 
agreement on inclusion or exclusion of the studies based 
on title and abstract reading. Then, both the reviewers will 
independently screen the full text of the articles for all the 
articles that meet the inclusion criteria based on the title 
and abstract or just based on the title, the abstract being 
uncertain. During title, abstract and full-text screening, 
disagreements will be resolved by consensus. If consensus 
is not reached, then a third reviewer will be consulted.

Data extraction
The research team will develop a form for extracting data 
from the  included studies. The data extraction form will 
be designed based on the ‘MRC of UK recommendation 
for process evaluations’ and the ‘Cochrane Qualitative and 
Implementation Methods Group Guidance Series’.33–38

Data extraction forms will be piloted by two reviewers 
using articles that were included after full-text screening. 
Following recommendations from The University of York 
Centre for Research and Dissemination , data extraction 
forms will be piloted on a random sample of 10 included 
studies. This will ensure that resources are not wasted, and 
that all relevant information is being extracted from 
included studies. Once the research team agrees that 
the form is comprehensive and coherent, two reviewers 
will independently extract data from studies that were 
included after full text screening. Disagreements will be 
resolved by consensus. If consensus is not reached, then a 
third reviewer will be consulted.

We will extract data regarding: (1) Basic information about 
the study - publication year, authors, title, study type, aims; 
(2) Context and participants  - study setting, population, 

https://dx.doi.org/10.1136/bmjopen-2018-028160
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participant characteristics, intervention delivered; (3) 
Methods used  - design, methods used for sample recruit-
ment, data collection and analysis, theoretical model used 
to interpret data and contextualise findings; (4) Process 
evaluation - rationale for study design adopted, dose deliv-
ered, participants’ attitudes and beliefs, approach used to 
assess participants’ adherence and fidelity to intervention 
protocol, approach used to assess clinicians’ adherence and 
fidelity to intervention protocol, description of clinicians, 
training of clinicians, implementation monitoring, theory 
supporting process evaluation, process evaluation findings, 
association between process evaluation and outcome evalu-
ation findings.

Risk of bias assessment
We will assess the risk of bias of the RCT report if process 
evaluation is reported within the outcome evaluation (ie, 
RCT study). In that case, we will use the Cochrane Collab-
oration tool for assessing risk of bias (reference).

When process evaluation is reported as an indepen-
dent study, we will follow recommendations from the 
‘Cochrane Qualitative and Implementation Methods 
Group Guidance Series’ for assessing methodological 
strengths and limitations of the included studies. In those 
cases, we will assess the risk of bias of the process evalua-
tion study alone. The following domains will be included 
in the assessment: (1) Clear aims and research question; 
(2) Congruence between the research aims/question and 
research design/method(s); (3) Rigour of case and/or 
participant identification, sampling and data collection 
to address the question; (4) Appropriate application 
of the method, richness/conceptual depth of findings, 
exploration of deviant cases and alternative explana-
tions and reflexivity of the researchers; (5) We will use 
the Critical Appraisal Skills Programme (CASP) tool for 
assessing methodological strengths and limitations of 
included studies.39 This is the tool most used by system-
atic reviews focusing on qualitative evidence synthesis.38 
As per recommendations from the ‘Cochrane Qualitative 
and Implementation Methods Group Guidance Series’, 
we may add other tools if we deem that a specific type 
of study might be at a disadvantage if we use only CASP; 
(6) We will classify and group interventions using the 
10-dimension Complexity Assessment Tool for Systematic 
Reviews (iCAT-SR).40

Strategy for data synthesis
We will use a narrative synthesis to describe: (1) The 
theory (if any) adopted by the  research teams when 
conducting the process evaluations; (2) The study designs 
used during the process evaluation alongside RCTs; (3) 
The phase in which process evaluation was performed; 
(4) The way results of the trials are being integrated with 
findings from the respective process evaluations; (5) 
The barriers and facilitators faced by the authors while 
conducting process evaluations; (6) Strengths and limita-
tions of the process evaluation methods as reported by 
the study authors.

We will use narrative summaries of the  individual 
studies and shared themes to synthesise the findings.

Analysis of subgroups or subsets
Depending on the number of articles included, we will 
conduct a subgroup data analysis based on: context (eg, 
indigenous, non-indigenous participants; under-devel-
oped and developed countries, healthcare systems) or 
the category of interventions (as categorised by iCAT-SR) 
for describing barriers and facilitators, fidelity and adher-
ence to implementation of the planned intervention.33 40

Discussion
Process evaluation studies can help improve translation 
of research into clinical practice. The information gath-
ered by process evaluation studies is valuable for health-
care professionals, policy makers and researchers. Such 
evidence can inform whether findings from a small trial 
should be scaled up or whether findings from a trial need 
to be modified and adapted to another context.

This review will contribute to the field by identifying 
methods used for assessing process evaluation of clin-
ical trials assessing the effectiveness of interventions 
for musculoskeletal disorders. There are no definitive 
methods or guidelines for conducting process evaluation 
studies.12 35 This is due in part to the fact that the term 
‘process evaluation’ includes different domains: imple-
mentation of interventions, the mechanisms of action of 
interventions and the impact of context factors (ie, how 
context influences clinical outcomes or is influenced by 
an intervention). To address each of these three domains, 
different research methods are required. Findings from 
this review will identify current practices adopted by 
musculoskeletal researchers when conducting, analysing 
and reporting process evaluations studies. Our findings 
will identify gaps in the literature and inform future 
research conducted in the area of musculoskeletal disor-
ders and rehabilitation.

This protocol has limitations. We will only include studies 
that explicitly state process evaluation of an intervention 
was assessed or that include outcome measures that allow 
researchers to assess the process evaluation of an interven-
tion (eg, fidelity, or adherence to an intervention). It will 
not be feasible to screen the full text of all published trials 
on musculoskeletal disorders. We may not identify other 
process or outcome evaluation studies that assessed process 
evaluation but did not explicitly report  it in the title or 
abstract. The advantage of our approach is that it identifies 
current practices using studies in the broad area of muscu-
loskeletal disorders.

Conclusions
To our knowledge, this will be the first systematic review 
to assess how process evaluations are currently being 
conducted in RCTs of non-surgical and non-pharmacolog-
ical interventions in the management of musculoskeletal 
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disorders. This review will describe current practices on 
process evaluation of clinical trials and inform future 
research that will  be conducted in this area. Recently, 
there has been increased encouragement to conduct 
process evaluation studies to better inform implementa-
tion of findings from clinical trials in clinical practice and 
policy-making. It is reasonable to expect that this review 
will yield a diversity of methods used by different research 
groups. Hence, the importance of this review is in identi-
fying best practices for future process evaluation studies 
tested in RCTs in musculoskeletal disorders.

Author affiliations
1School of Physiotherapy, University of Otago Division of Health Sciences, Dunedin, 
New Zealand
2Department of Surgical Sciences, Dunedin School of Medicine, University of Otago 
Division of Health Sciences, Dunedin, New Zealand
3Department of Physiotherapy, Kathmandu University School of Medical Sciences, 
Dhulikhel, Bagmati, Nepal
4Orthopedic Surgery Section, Department of Surgical Sciences, University of Otago 
Dunedin School of Medicine, Dunedin, Otago, New Zealand
5Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal 
Sciences, University of Oxford, Oxford, UK

Contributors  DCR is the leading researcher and was responsible for conceiving 
this study, designing the protocol, preparing the search strategy and co-authoring 
the first draft of this manuscript. SS contributed to the design of the review 
protocol, preparing the search strategy and co-authoring the first draft of this 
manuscript. JHA and SEL contributed to the design of the review protocol and to the 
manuscript. DCR (principal investigator), JHA (mentor) and SEL (mentor) secured 
the Sir Charles Hercus Health Research Fellowship of the Health Research Council 
of New Zealand [Grant number: 18/111]. All authors have contributed to the drafting 
of this protocol and accepted the final version of the manuscript for submission.

Funding  The research was conducted during tenure of The Sir Charles Hercus 
Health Research Fellowship of the Health Research Council of New Zealand [Grant 
number: 18/111]. The Health Research Council – New Zealand had no role in the 
design of the review and will not have any role in its execution, data analysis and 
interpretation or on the submission of the review for publication. 

Competing interests  None declared.

Patient consent for publication  Not required.

Ethics approval  The systematic review will be submitted for publication to a peer 
reviewed journal and the findings will be presented at a relevant conference and 
research seminars. We will follow the recommendations from the International 
Committee of Medical Journal Editors for authorship eligibility. Any important 
protocol amendments will be registered at PROSPERO and described in the 
systematic review report.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data sharing statement  This is a protocol and all data is available on the protocol 
reporting.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

References
	 1.	 Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability 

(YLDs) for 1160 sequelae of 289 diseases and injuries 1990-2010: 
a systematic analysis for the Global Burden of Disease Study 2010. 
Lancet 2012;380:2163–96.

	 2.	 Picavet HS, Schouten JS. Musculoskeletal pain in the Netherlands: 
prevalences, consequences and risk groups, the DMC(3)-study. Pain 
2003;102(1-2):167–78.

	 3.	 ACC. Injury statistics tool. Secondary Injury statistics tool. 2016 
http://www.​acc.​co.​nz/​about-​acc/​statistics/​index.​htm.

	 4.	 Ministry of Health. Report on New Zealand Cost-of-Illness Studies 
on Long-Term Conditions. Secondary 2009 https://www.​health.​
govt.​nz/​system/​files/​documents/​publications/​nz-​cost-​of-​illness-​
jul09.​pdf.

	 5.	 Hart T, Bagiella E. Design and implementation of clinical trials 
in rehabilitation research. Arch Phys Med Rehabil 2012;93(8 
Suppl):S117–S126.

	 6.	 Friedman LM, Furberg CD, DeMets DL, et al. Introduction to Clinical 
Trials. Fundamental of Clinical Trials. 5 ed. New York: Springer-Verlag 
2015:1–23.

	 7.	 Haynes B. Can it work? Does it work? Is it worth it? The testing of 
healthcareinterventions is evolving. BMJ 1999;319:652–3.

	 8.	 Oakley A, Strange V, Bonell C, et al. Process evaluation in 
randomised controlled trials of complex interventions. BMJ 
2006;332:413–6.

	 9.	 Campbell M, Fitzpatrick R, Haines A, et al. Framework for design 
and evaluation of complex interventions to improve health. BMJ 
2000;321:694–6.

	10.	 Schulz KF, Altman DG, Moher D, et al. Statement: updated guidelines 
for reporting parallel group randomised trials. Trials 2010;2010:32.

	11.	 Toomey E, Matthews J, Hurley DA. Using mixed methods to assess 
fidelity of delivery and its influencing factors in a complex self-
management intervention for people with osteoarthritis and low back 
pain. BMJ Open 2017;7:e015452.

	12.	 Moore GF, Audrey S, Barker M, et al. Process evaluation of 
complex interventions: Medical Research Council guidance. BMJ 
2015;350:h1258.

	13.	 Hopewell S, Keene DJ, Maia Schlüssel M, et al. Clinical and cost-
effectiveness of progressive exercise compared with best practice 
advice, with or without corticosteroid injection, for the treatment 
of rotator cuff disorders: protocol for a 2x2 factorial randomised 
controlled trial (the GRASP trial). BMJ Open 2017;7:e018004.

	14.	 Lamb SE, Hansen Z, Lall R, et al. Group cognitive behavioural 
treatment for low-back pain in primary care: a randomised controlled 
trial and cost-effectiveness analysis. Lancet 2010;375:916–23.

	15.	 Pinto D, Robertson MC, Hansen P, et al. Cost-effectiveness of 
nonpharmacologic, nonsurgical interventions for hip and/or knee 
osteoarthritis: systematic review. Value Health 2012;15:1–12.

	16.	 Pinto D, Robertson MC, Hansen P, et al. Economic evaluation within 
a factorial-design randomised controlled trial of exercise, manual 
therapy, or both interventions for osteoarthritis of the hip or knee: 
study protocol. BMJ Open 2011;1:e000136.

	17.	 MRC. Complex interventions guidance. Secondary Complex 
interventions guidance. 2008 http://www.​mrc.​ac.​uk/​Utilities/​
Documentrecord/​index.​htm?​d=​MRC004871.

	18.	 Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating 
complex interventions: the new Medical Research Council guidance. 
BMJ 2008;337:a1655.

	19.	 Hill JC, Whitehurst DG, Lewis M, et al. Comparison of stratified 
primary care management for low back pain with current best 
practice (STarT Back): a randomised controlled trial. Lancet 
2011;378:1560–71.

	20.	 Abbott JH, Robertson MC, Chapple C, et al. Manual therapy, 
exercise therapy, or both, in addition to usual care, for osteoarthritis 
of the hip or knee: a randomized controlled trial. 1: clinical 
effectiveness. Osteoarthritis Cartilage 2013;21:525–34.

	21.	 Hawe P, Shiell A, Riley T. Complex interventions: how "out of control" 
can a randomised controlled trial be? BMJ 2004;328:1561–3.

	22.	 Hawe P, Shiell A, Riley T, et al. Methods for exploring implementation 
variation and local context within a cluster randomised community 
intervention trial. J Epidemiol Community Health 2004;58:788–93.

	23.	 Rychetnik L, Frommer M, Hawe P, et al. Criteria for evaluating 
evidence on public health interventions. J Epidemiol Community 
Health 2002;56:119–27.

	24.	 Victora CG, Habicht JP, Bryce J. Evidence-based public 
health: moving beyond randomized trials. Am J Public Health 
2004;94:400–5.

	25.	 Mars T, Ellard D, Carnes D, et al. Fidelity in complex behaviour 
change interventions: a standardised approach to evaluate 
intervention integrity. BMJ Open 2013;3:e003555.

	26.	 Linnan L, Steckler A. Process evaluation for public health 
interventions and research: an overview. In: Steckler A, Linnan L, eds. 
Process Evaluation for Public Health Interventions and Research. San 
Francisco: Jossey-Bass, 2002:1–23.

	27.	 Toomey E, Currie-Murphy L, Matthews J, et al. Implementation 
fidelity of physiotherapist-delivered group education and exercise 
interventions to promote self-management in people with 
osteoarthritis and chronic low back pain: a rapid review part II. Man 
Ther 2015;20:287–94.

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/S0140-6736(12)61729-2
http://dx.doi.org/10.1016/s0304-3959(02)00372-x
http://www.acc.co.nz/about-acc/statistics/index.htm
https://www.health.govt.nz/system/files/documents/publications/nz-cost-of-illness-jul09.pdf
https://www.health.govt.nz/system/files/documents/publications/nz-cost-of-illness-jul09.pdf
https://www.health.govt.nz/system/files/documents/publications/nz-cost-of-illness-jul09.pdf
http://dx.doi.org/10.1016/j.apmr.2011.11.039
http://www.ncbi.nlm.nih.gov/pubmed/10480802
http://dx.doi.org/10.1136/bmj.332.7538.413
http://dx.doi.org/10.1136/bmj.321.7262.694
http://dx.doi.org/10.1136/bmjopen-2016-015452
http://dx.doi.org/10.1136/bmj.h1258
http://dx.doi.org/10.1136/bmjopen-2017-018004
http://dx.doi.org/10.1016/S0140-6736(09)62164-4
http://dx.doi.org/10.1016/j.jval.2011.09.003
http://dx.doi.org/10.1136/bmjopen-2011-000136
http://www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC004871
http://www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC004871
http://dx.doi.org/10.1136/bmj.a1655
http://dx.doi.org/10.1016/S0140-6736(11)60937-9
http://dx.doi.org/10.1016/j.joca.2012.12.014
http://dx.doi.org/10.1136/bmj.328.7455.1561
http://dx.doi.org/10.1136/jech.2003.014415
http://dx.doi.org/10.1136/jech.56.2.119
http://dx.doi.org/10.1136/jech.56.2.119
http://dx.doi.org/10.2105/AJPH.94.3.400
http://dx.doi.org/10.1136/bmjopen-2013-003555
http://dx.doi.org/10.1016/j.math.2014.10.012
http://dx.doi.org/10.1016/j.math.2014.10.012


7Ribeiro DC, et al. BMJ Open 2019;9:e028160. doi:10.1136/bmjopen-2018-028160

Open access

	28.	 Liu H, Muhunthan J, Hayek A, et al. Examining the use of process 
evaluations of randomised controlled trials of complex interventions 
addressing chronic disease in primary health care-a systematic 
review protocol. Syst Rev 2016;5:138.

	29.	 Saunders RP, Evans MH, Joshi P. Developing a process-evaluation 
plan for assessing health promotion program implementation: a how-
to guide. Health Promot Pract 2005;6:134–47.

	30.	 Masterson-Algar P, Burton CR, Rycroft-Malone J. Process 
evaluations in neurological rehabilitation: a mixed-evidence 
systematic review and recommendations for future research. BMJ 
Open 2016;6:e013002.

	31.	 Wierenga D, Engbers LH, Van Empelen P, et al. What is actually 
measured in process evaluations for worksite health promotion 
programs: a systematic review. BMC Public Health 2013;13:1190.

	32.	 Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for 
systematic review and meta-analysis protocols (PRISMA-P) 2015: 
elaboration and explanation. BMJ 2015;350:g7647.

	33.	 Cargo M, Harris J, Pantoja T, et al. Cochrane Qualitative and 
Implementation Methods Group guidance series-paper 4: methods 
for assessing evidence on intervention implementation. J Clin 
Epidemiol 2018;97:59–69.

	34.	 Flemming K, Booth A, Hannes K, et al. Cochrane Qualitative and 
Implementation Methods Group guidance series-paper 6: reporting 
guidelines for qualitative, implementation, and process evaluation 
evidence syntheses. J Clin Epidemiol 2018;97:79–85.

	35.	 Harden A, Thomas J, Cargo M, et al. Cochrane Qualitative and 
Implementation Methods Group guidance series-paper 5: methods 
for integrating qualitative and implementation evidence within 
intervention effectiveness reviews. J Clin Epidemiol 2018;97:70–8.

	36.	 Harris JL, Booth A, Cargo M, et al. Cochrane Qualitative and 
Implementation Methods Group guidance series-paper 2: methods 
for question formulation, searching, and protocol development for 
qualitative evidence synthesis. J Clin Epidemiol 2018;97:39–48.

	37.	 Noyes J, Booth A, Cargo M, et al. Cochrane Qualitative and 
Implementation Methods Group guidance series-paper 1: 
introduction. J Clin Epidemiol 2018;97:35–8.

	38.	 Noyes J, Booth A, Flemming K, et al. Cochrane Qualitative 
and Implementation Methods Group guidance series-paper 3: 
methods for assessing methodological limitations, data extraction 
and synthesis, and confidence in synthesized qualitative findings. J 
Clin Epidemiol 2018;97:49–58.

	39.	 CASP e Critical Appraisal Skills Programme. Making sense of 
evidence: 10 questions to help you make sense of qualitative 
research. Secondary CASP e Critical Appraisal Skills Programme - 
Making sense of evidence: 10 questions to help you make sense of 
qualitative research. http://​media.​wix.​com/​ugd/​dded87_​29c5​b002​
d993​42f7​88c6​ac67​0e49f274.​pdf.

	40.	 Lewin S, Hendry M, Chandler J, et al. Assessing the complexity of 
interventions within systematic reviews: development, content and 
use of a new tool (iCAT_SR). BMC Med Res Methodol 2017;17:76.

http://dx.doi.org/10.1186/s13643-016-0314-5
http://dx.doi.org/10.1177/1524839904273387
http://dx.doi.org/10.1136/bmjopen-2016-013002
http://dx.doi.org/10.1136/bmjopen-2016-013002
http://dx.doi.org/10.1186/1471-2458-13-1190
http://dx.doi.org/10.1136/bmj.g7647
http://dx.doi.org/10.1016/j.jclinepi.2017.11.028
http://dx.doi.org/10.1016/j.jclinepi.2017.11.028
http://dx.doi.org/10.1016/j.jclinepi.2017.10.022
http://dx.doi.org/10.1016/j.jclinepi.2017.11.029
http://dx.doi.org/10.1016/j.jclinepi.2017.10.023
http://dx.doi.org/10.1016/j.jclinepi.2017.09.025
http://dx.doi.org/10.1016/j.jclinepi.2017.06.020
http://dx.doi.org/10.1016/j.jclinepi.2017.06.020
http://media.wix.com/ugd/dded87_29c5b002d99342f788c6ac670e49f274.pdf
http://media.wix.com/ugd/dded87_29c5b002d99342f788c6ac670e49f274.pdf
http://dx.doi.org/10.1186/s12874-017-0349-x

	Process evaluation of complex interventions tested in randomised controlled trials in musculoskeletal disorders: a systematic review protocol
	Abstract
	Introduction﻿﻿
	Methods
	Searches
	Pilot search

	Eligibility criteria
	Types of study to be included
	Condition or domain being studied
	Participants/population
	Intervention
	Comparator(s)/control
	Context
	Primary outcome(s)

	Data extraction (selection and coding)
	Study selection
	Data extraction

	Risk of bias assessment
	Strategy for data synthesis
	Analysis of subgroups or subsets

	Discussion
	Conclusions
	References


