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Abstract
Background: Separately, mental and musculoskeletal disorders (MSDs) are prevalent across the life course and are
leading contributors to disability worldwide. While people with personality disorder (PD) have been shown to have
an increased risk of certain physical health comorbidities—associations with MSDs have not been thoroughly
explored. The proposed scoping review aims to explore the existing clinical- and population-based literature on the
comorbidity of PD and MSDs among adults ≥ 18 years and the burden associated with their comorbidity, identify
knowledge gaps on this topic, and propose recommendations for future research.
Methods: This protocol describes the methodology to undertake the scoping review. It is guided by Arksey and
O’Malley’s framework and the extensions recommended by the Joanna Briggs Institute. A comprehensive search
strategy will be used to identify relevant articles, which will be underpinned by Population, Concept, and Context
(PCC) inclusion criteria. One author will perform the search and two authors will independently screen titles/
abstracts followed by a full-text review for articles considered relevant. The supervising author will confirm the final
selection of articles to be included. One author will extract relevant information from the articles using a
predetermined charting form, while a second will perform validation of all information entered.
Discussion: Information will be synthesised to inform a discussion of what is known regarding associations
between PD and MSDs, and the burden associated with their comorbidity in different contexts, with future research
directions proposed.
Systematic review registration: This protocol is registered in Open Science Framework Registries (https://osf.io/
mxbr2/).
Keywords: Comorbidity, Mental health, Musculoskeletal disorders, Musculoskeletal diseases, Personality disorder,
Psychiatry
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Introduction
Separately, mental and musculoskeletal disorders
(MSDs) are prevalent across the life course and are the
leading contributors to disability worldwide [1, 2]. In
2010, mental disorders [1, 3] were the leading cause of
years lived with disability (YLDs), with MSDs being the
second [4]. By 2017, major depressive disorder (MDD)
was identified as the main driver for mental disorderrelated disability, with low back pain the leading cause
of the musculoskeletal-related disability, but the order of
these two main disease classes remained the same in respect to YLDs [2]. Combined, mental disorders and
MSDs are now estimated to account for over 30% of the
global YLDs [5, 6]. Little improvement in population
health is reported in relation to these disorders—and the
associated burden is expected to rise, given increasing
population growth and ageing [1, 2].
Recently, a review of the literature reported associations between mental disorders and MSDs among
middle-aged and older adults showing that those with
depressive and anxiety disorders and poor subjective
mental health had compromised bone health and increased risk of osteoporotic fractures, respectively [5].
Furthermore, certain medications used in the treatment
of mental disorders have also been shown to independently affect bone [7]. Elsewhere, there is a suggestion
that the risk of falling, and associated fracture, may be
exacerbated by the presence of depression [7, 8] and
other types of mental ill health [9, 10]. However, personality disorder (PD), an often-severe form of mental ill
health, with far-reaching public health implications including comorbidity with other physical health conditions [11], has not been thoroughly explored in relation
to MSDs. This is despite burgeoning research showing
PD co-occurs with sleep disorders, headache and pain
disorders, obesity, and other chronic health conditions
[11]. People with PD symptomology also perceive their
overall health to be worse than people without [12] and
report difficulties with general health care compliance
[13]. Separately, PD is also associated with high direct
medical costs, and high costs, due to productivity loss
[14]. However, little is known regarding the burden associated with PD and MSD comorbidity specifically.
By definition, PD is marked by patterns of distressing
behaviours, ways of thinking, emotionality, and inner experiences that differ significantly from those in one’s
usual social/cultural context—causing significant impairment in important areas of life and distress [15]. PD
usually emerges earlier in the lifespan and can be relatively more enduring, inflexible, and disabling than other
forms of mental ill health [15]. Traditionally, specific
PDs include paranoid, schizoid, schizotypal, antisocial,
borderline, histrionic, narcissistic, avoidant, dependent,
and obsessive–compulsive PDs [15]. However, there is
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variation between the two main classification systems
(i.e. International Classification of Diseases [ICD] and
Diagnostic and Statistical Manual of Mental Disorders
[DSM]), in terms of definitions and approaches to diagnosis—with longstanding and unresolved commentary in
the literature concerning these issues [16, 17]. Still, their
clinical significance is not contested, and exploring their
relationship to MSDs and the burden associated with
their comorbidity is warranted, given the known links
between PD and other adverse physical health outcomes.
A preliminary search revealed no prior review on the
proposed topic. One systematic review, however, was
found, which reported that people with serious mental
illness including schizophrenia, bipolar disorders, depression, and depression with borderline PD had lowered bone mineral density [18]. However, the authors
chiefly examined osteoporosis or fractures as outcomes
of interests, and other types of burdensome MSDs were
not explored. Also, given that PD was not examined as a
risk factor per se, studies with a focus on PD in relation
to MSDs may have gone undetected. The proposed
scoping review will be a valuable contribution to the literature, as it will broaden the currently narrow research
focus on common mental disorders and physical comorbidities—and stimulate further research on this topic.
Therefore, we propose to undertake a scoping review
to explore the existing clinical- and population-based literature, the comorbidity of PD and MSDs among adults
≥ 18 years, and the potential burden associated with
their comorbidity; identify knowledge gaps on this topic;
and propose recommendations for future research.

Methods
This protocol is guided by Arksey and O’Malley’s fivestage methodological framework [19]—and the extensions to this original framework developed by the Joanna
Briggs Institute (JBI) [20, 21]. This protocol is registered
in Open Science Framework Registries (https://osf.io/
mxbr2/) and complies, where relevant, to the Preferred
reporting items for systematic review and meta-analysis
protocols (PRISMA-P) 2015 checklist (see Additional
file).
This protocol is structured as follows [19]:






Stage 1: Identifying the research question
Stage 2: Identifying relevant studies
Stage 3: Study selection
Stage 4: Charting the data
Stage 5: Collating, summarising, and reporting the
results

The final scoping review will adhere to and present
the PRISMA extension for Scoping Reviews checklist as
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supplementary material [22]. Each stage is described in
more detail in the following sections.
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Table 1 Summary of the PCC inclusion criteria
Inclusion criteria
P—population

Stage 1: Identifying the research question

Initially, the development of the research questions was
guided by an existing review [5]. The purpose of the previously published review was to examine anxiety and depressive disorders and subjective mental health—but not
PD—among middle-aged and older adults in relation to
MSDs [5]. Building on the previous review, the authors’
prior knowledge of associations between PD and adverse
physical health outcomes and given that mental disorders and MSDs are leading causes of YLDs, the authors
identified PD as the specific mental disorder of interest
for this scoping review. A decision was made by the authors to examine the full-adult age range, given that PD
may be a risk to musculoskeletal health earlier and
across the lifespan. From here, the following indicative
research questions were developed:
 What is known from the existing clinical- and

population-based literature regarding associations
between PD and MSDs?
 What is known from the existing literature
regarding disease burden associated with the
comorbidity of PD and MSDs?
 What are the knowledge gaps in relation to this
topic?
 What recommendations for future research can be
made?
An iterative approach will be taken to refining the research questions. For example, the indicative research
questions may be further refined, or added to, as the authors develop in-depth knowledge of the topic [5].
Stage 2: Identifying relevant studies

This section describes the process for identifying studies
for consideration for the proposed scoping review. First,
the authors developed key inclusion criteria using the
“Population–Concept–Context (PCC)” framework recommended by JBI for scoping reviews, which is an adaption of the population, intervention, comparator, and
outcome framework—and commonly used to develop
systematic search strategies [20].
A summary of the PCC inclusion criteria is presented
in Table 1.

Studies will be considered if they examine:
• Adults ≥ 18 years who have any PD or PD features/traits/
dysfunction/pathology according to current classifications systems,
as identified by a relevant health professional/otherwise identified
C—concept
Studies will be considered if they examine adults with PD in relation
to:
• MSDs according to the broad World Health Organization (WHO)
definition including falls, as diagnosed by a physician/otherwise
identified
• Disease burden associated with PD and MSD comorbidity
C—context
Worldwide studies with observational study designs from clinical or
population-based contexts.

 Have any PD or PD features/traits/dysfunction/

pathology according to the two main classifications
systems (e.g. ICD or DSM), which has been
identified by a relevant health professional (i.e. a
physician, psychiatrist, psychologist, or allied health
care professional), medical records/registries,
diagnostic interviews performed by trained
researchers, and/or self-administered questionnaires/
reported
Studies will be considered if they examine the population of interest in relation to MSDs, which have been diagnosed by a physician or otherwise identified (i.e.
medical records/registries, and/or self-administered
questionnaires/reported).
We define MSDs according to the broad World Health
Organization (WHO) definition including conditions
that affect [23]:
 Joints (e.g. osteoarthritis, rheumatoid arthritis,

psoriatic arthritis, gout, ankylosing spondylitis)
 Bones (e.g. osteoporosis, osteopenia, fragility

fractures, traumatic fractures)
 Muscles (e.g. sarcopenia)
 Spine (e.g. low back/neck pain)
 Body areas/systems (e.g. regional/widespread pain

disorders such as fibromyalgia/inflammatory diseases
with musculoskeletal manifestations)

Inclusion criteria

Studies will be considered if they examine adults who:
 Are ≥ 18 years (young people whose age overlaps

with adulthood [i.e. 15–24 years] may be
considered)

Falls will also be included in our broad definition,
given their association with other types of mental disorders, and injurious consequences, respectively [8, 9, 24].
Studies will also be considered if they examine the burden of PD and MSD comorbidity, which may include:
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 Comorbidity or morbidity
 Patient-reported outcomes (e.g. pain, subjective

Table 2 Indicative search strategy for MEDLINE Complete via
EBSCOhost

wellbeing, symptomatology)
Clinician-reported outcomes (e.g. remission status)
Work-related outcomes (e.g. work disability status)
Number of hospital admissions/length of stay
Mortality
Financial costs (e.g. direct or indirect health care
costs as described in the available literature)
 Other indicators such as disability-adjusted life years
(DALY), quality-adjusted life years (QALYs), or
YLDs

Search
line

Index terms/keyword/combinations

S1

(MH “Personality Disorders+”)

S2

(AB “personality disorder*”)

S3

(TI “personality disorder*”)

S4

((TI personality OR TI borderline) AND (TI disorder* OR TI
dysfunction* OR TI pathology OR TI feature* OR TI trait* OR
TI symptom*))

S5

(MH “Musculoskeletal Diseases+”)

S6

(AB musculoskeletal)

S7

(TI musculoskeletal)







Finally, the proposed scoping review will consider
studies with observational study designs or reviews citing
observational studies from the following contexts:
 Worldwide
 Clinical settings
 Population-based settings

There will be no date restrictions applied. However,
only studies published in English in peer-reviewed journal articles will be considered. Grey literature may be
considered if shown to address the research questions.
Finally, studies examining PD in relation to intentional
injuries are considered out of scope.

S8

(MH “Bone Density”)

S9

(AB bone*)

S10

(TI bone*)

S11

(MH “Fractures, Bone+”)

S12

(AB fracture*)

S13

(TI fracture*)

S14

(MH “Accidental Falls”)

S15

(AB fall*)

S16

(TI fall*)

S17

((TI physical OR TI medical OR TI chronic) AND (TI illness* OR
TI disease* OR TI condition* OR TI comorbidity OR TI
problem))

S18

((TI musculoskeletal* OR TI bone* OR TI fall* OR TI fracture*)
AND ((TI disease AND TI burden)) OR (TI morbidity OR TI
multimorbitity OR TI mortality OR TI disability* OR TI cost*))

S19

S1 OR S2 OR S3 OR S4

S20

S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13
OR S15 OR S16 OR S17 OR S18

S21

S19 AND S20

Search strategy

A comprehensive search strategy will be developed to
identify relevant articles, which will be underpinned by
our key inclusion criteria—and the process recommended by the JBI [20].
First, we conducted a preliminary search for articles
on the proposed topic in Google Scholar, PROSPERO,
PubMed, the Cochrane Database of Systematic Reviews,
JBI Evidence Synthesis, and Open Registries, which revealed no prior reviews.
As a starting point, and to derive a list of potentially
relevant search terms, the indicative search strategy (see
Table 2) was informed by an existing review on the topic
of depressive and anxiety disorders, and subjective wellbeing in relation to MSDs [5], as well as key papers
known to the authors on the scoping review topic [25–
31]. This list was expanded using a combination of Medical Subject Headings (MeSH) and keywords, which were
relevant to the PCC inclusion criteria. An academic librarian/information specialist reviewed the indicative
search strategy and will be consulted to evaluate the final
strategy as guided by the Peer Review of Electronic
Search Strategies checklist [32]. Further refinement may
involve using additional MeSH, keywords, truncations
(stemming), and/or wildcards, with Boolean operators
(OR, AND), where appropriate.

Search modes = Boolean/Phrase. Search options = Expanders; apply
equivalent subjects. Search fields = search in abstract field (AB); search in
MeSH/Index Term field (MH); search title field (TI)

The search strategy will be translated for each specific
database searched including MEDLINE, CINAHL, and
PsycINFO databases via the EBSCOhost online research
platform. Grey literature will be searched using an
adapted query in Google. Further sources of evidence
may be found by “snowballing”, including searching
referencing lists of identified studies, citation tracking,
and/or through existing networks. The ensuing scoping
review will provide complete details concerning the final
search strategy and results, including the date of the
searches and the date last executed, as well as any search
limitations/filters applied.
Stage 3: Study selection

One author will perform and consolidate the results
from the separate searches and remove duplicate
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records. The records will be managed using Covidence
[33] and a reference management software such as Mendeley. Two reviewers will screen titles and/or abstracts
of the articles retrieved and exclude those that are not
relevant according to the PCC inclusion criteria. Fulltext articles will be retrieved for records considered relevant and assessed independently by the same reviewers
to ensure consistent application of the PCC inclusion
criteria. Any potential disagreements concerning eligibility will be discussed between the two authors, and the
supervising author will provide the final decision to
reach consensus. The final inclusion of full-text articles
will be cross-checked against the PCC inclusion criteria
and confirmed by the supervising author.
Stage 4: Charting the data

To address the research questions, a charting form (see
Table 3), which will be adapted from the JBI template
source of evidence details, characteristics, and results extraction instrument [20], will be used to extract relevant
information from identified observational studies or grey
literature. For review studies, the authors may source
the data from the original article(s), if relevant. For the
purposes of developing a descriptive summary of the
findings, the indicative charting form will capture basic
citation details, PCC information, study approach/methodology, key results, summary of key findings, study limitations, and identified knowledge gaps (either reported
in the article or identified by the reviewers). A code will
be applied for missing or not applicable information.
Two reviewers will independently pilot the charting
form with a sample of studies to ensure that it is appropriate to address the research questions. For example,
the reviewers will independently extract relevant information from five articles and hold a consensus meeting
with the supervisor author to discuss the results.
The same two reviewers will be involved in the charting process; one will extract the information and the
other will perform a validation task. Any potential errors
detected during the validation step will be corrected.
Due to time constraints, authors of published studies
will not be contacted for data requests or clarifications.
Emerging themes in the literature and/or the need to
modify the charting form will also be discussed with and
confirmed by the whole group via fortnightly videoconferencing and/or emails throughout the conduct of the
review. Any modification to the charting form or process
will be detailed in the full scoping review. All authors
will contribute to the interpretation of the information
extracted.
Stage 5: Collating, summarising, and reporting the results

The results will be presented in figures, tables, and text.
The results of the search strategy and selection process
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will be presented in a flow diagram and summarised
in text. In addition, the characteristics of all studies
will be described in text and presented in a table.
Furthermore, the main results will be presented in a
descriptive synthesis and according to each research
question. The descriptive synthesis will also highlight
study limitations, knowledge gaps, and areas that may
warrant further research relevant to the scoping review topic.

Discussion
The proposed scoping review will extend existing reviews by employing a robust search strategy to explore,
uncover, and bring together in one review what is
known regarding the comorbidity of PD and MSDs from
published and unpublished evidence sources in both
population-based and clinical settings. Uncovering and
synthesising the available evidence on this topic may
prompt future research including systematic reviews and
meta-analyses. It may also reveal literature that describes
or postulates the underlying connection between PD and
MSDs, and/or the burden associated with their comorbidity. These insights may lead to an improved understanding of the experiences of people with these
comorbidities and treatment targets.
In terms of dissemination, the ensuing scoping review
will be submitted for publication in a scientific, peerreviewed journal. The findings from the proposed scoping review may be presented at relevant conferences and
used to inform the development of future research
studies.
In terms of potential limitations, the nature of the
scoping review is exploratory, and the reviewed studies
will likely vary widely in terms of their methodology—including definitions of PD, all of which preclude a systematic review or meta-analyses [21, 34]. To overcome
these restraints, a scoping review methodology will be
the most appropriate methodology to address the research objectives, given the knowledge base on this topic
is still emerging and not well understood. Consistent
with published guidance [35], critical appraisal will not
be performed on eligible studies. However, a summary
of the strengths and limitations of reviewed studies will
be reported in the discussion. Ethics approval is not required for this scoping review.
Conclusion
The proposed scoping review will valuably contribute to
the literature as it will be the first review to explore and
provide a descriptive synthesis of what is known regarding the comorbidity of PD and MSDs among adults in
different contexts—while offering future research
directions.

Setting/
context
(e.g.
clinical- or
populationbased)

.

Citation
details
(e.g.
author;
country;
year)

.

.

Population
characteristics
(e.g. age, sex,
psychiatric
comorbidity)

Table 3 Indicative charting form

.

Methods
(e.g.
study
design/
method)

.

Assessment of
PD/psychiatric
comorbidity
(e.g. diagnostic
interview;
DSM-5)
.

Assessment
of MSDs (e.g.
osteoporosis;
identified by
physician)

.

Indicator
of
disease
burden
(e.g.
DALYs)
.

Key results (e.g. ORs/
IRR according to each
relevant concept/
outcome; adjusted/
unadjusted models
noted)
.

Summary of
key findings
(e.g.
description
of the key
findings)

.

Study
limitations
(e.g. reported
by authors or
otherwise
identified)

.

Identified
knowledge
gaps (e.g.
reported by
authors or
otherwise
identified)

.

Recommendation
for future
research (e.g.
reported by
authors or
otherwise
identified)
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