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Abstract
Introduction Multimorbidity (co-occurring physical and
mental illness) is an important issue for clinicians and
researchers with combined efforts aimed at promoting the
health and well-being of individuals across the life course.
In children and youth, experience of any chronic physical
illness leads to a substantial increase in risk for mental
illness. As a growing field of interest, research is needed
to map the current state of the literature in child and youth
multimorbidity in order to identify existing gaps and inform
the direction of future investigations.
Methods and analysis We are proposing the conduct of a
scoping review to explore the depth and breadth of existing
evidence in the field of child and youth multimorbidity. The
scoping review will follow the methodological framework
developed by Arksey and O’Malley, and will incorporate
additional scoping review recommendations made by
Levac et al. A systematic search of the following four key
databases will be conducted: (1) PubMed; (2) EMBASE; (3)
PsycINFO; and (4) Scopus, using combinations of Medical
Subject Headings (MeSH) and Emtree terms. We will also
consult grey literature sources and hand-search reference
lists of included studies to identify additional studies of
relevance. For eligible studies that meet all identified
inclusion and exclusion criteria, a data extraction tool will
be used to collect and store key study characteristics that
will be relevant for collating, summarising and reporting
the results of the scoping review. This scoping review also
presents a novel use of quality index scoring, which we
anticipate will contribute to strengthening the rigour of the
scoping review methodology.
Ethics and dissemination The proposed scoping review
does not require ethical approval. Final study results will
be disseminated via conference presentations, publication
in a peer-reviewed journal and knowledge translation
activities with relevant stakeholders.

Introduction
Background
Considerable progress has been made in the
domain of mental health research over the last
few decades, and a sizeable body of evidence
now exists surrounding the mental health of
children and youth. While further research
is required to decipher the complexity of
mental illness among children and youth,
previous work points towards several identifiable psychosocial and socioeconomic characteristics that are correlated with increased
risk of mental illness in this population. A

Strengths and limitations of this study
►► This proposed synthesis will be the first scoping re-

view conducted to map the research in the field of
multimorbidity (co-occurrence of physical and mental illness) among children and youth.
►► The systematic search strategy will be applied to
four key electronic databases using Medical Subject
Headings (MeSH) and Emtree terms, and will be
adapted for use in grey literature sources.
►► While not a requirement of scoping reviews, this
study will evaluate the methodological rigour of included studies.
►► This proposed scoping review presents a feasible
and efficient plan to identify gaps in, and further
guide, research in child and youth multimorbidity.

socioecological framework postulated by
Patalay and Fitzsimons identifies several
evidence-based determinants of mental
illness among children and youth, including:
(1) sex and gender1–5; (2) experiences of
social adversity and life stress1–4; (3) socioeconomic status1–5; (4) home environment
and family relations2–5; (5) family history of
mental illness1 5; and (6) pre-existing physical health conditions.1–3 5 6 The lattermost,
physical health, is often overlooked as a key
determinant of mental illness in children and
youth3 7; thus, it is particularly relevant to this
proposed study.
Nearly 25% children are estimated to
suffer from a physical illness.8 These include
chronic conditions with an identifiable
biological basis, and which are characterised
by functional limitations as well as attempts to
overcome these limitations.9 Whereas there
is a variety of barriers preventing children
with mental illness from accessing specialised care services,10 it has been conversely
demonstrated that children and youth with
physical illnesses access health services
more frequently than their healthy counterparts.9 11–13 Like mental illness,14–16 chronic
physical illnesses experienced early in life
often continue into adulthood.17
It has been shown that the presence of
a physical illness is a notable correlate of
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Rationale
Multimorbidity should be an important area of focus for
clinicians, researchers and policymaking groups, due to
the implications it poses for child and youth well-being.
Literature examining multimorbidity (as defined in
this protocol) among adults is extensive; however, there
is a paucity of studies in child and youth populations,3
much of which is unlikely to be classified as research
on multimorbidity per se. To further advance the field
of multimorbidity in children and youth, information is
needed to identify the gaps in existing literature. This
information may provide a basis for directing the focus of
future multimorbidity research. To our knowledge, there
is no published synthesis of the literature surrounding
child and youth multimorbidity using scoping review
methodology.
Objectives
The principal objective of this scoping review is to provide
an overview of the existing literature on child and youth
multimorbidity. Specifically, our goals are to: (1) conduct
a systematic search of peer-reviewed and grey literature
to scope the field of child and youth multimorbidity; (2)
assess the methodological quality of studies included in
the scoping review; (3) map the study characteristics,
themes and methodologies used in existing child and
youth multimorbidity literature; and (4) identify limitations and evidence gaps within child and youth multimorbidity literature. Information gathered from these
objectives will allow us to propose recommendations to
guide future research in child and youth multimorbidity.

Methods and analysis
The scoping review methodology has become an increasingly popular complementary epidemiological tool used
in health research.22 Our scoping review will follow a
six-stage framework commensurate with the following
scoping review stages outlined by Arksey and O’Malley:
(1) identifying the research questions; (2) identifying
2

relevant studies; (3) selecting studies; (4) charting the
data; and (5) collating, summarising and reporting the
results.22 Each stage is discussed in detail below. We will
also incorporate the scoping review enhancements offered
by Levac et al, which further clarify and strengthen Arksey
and O’Malley’s framework.23 Additionally, a quality assessment exercise will be included as a component of stage
4. This scoping review protocol follows the Preferred
Reporting Items for Systematic Review and Meta-Analysis
Protocols checklist.24
Stage 1: identifying the research questions
We have identified one overarching research question
to guide our systematic search strategy and reporting of
results: ‘What is known about multimorbidity in children
and youth?’. This question should allow us to adequately
capture the full breadth of existing literature, while
providing opportunity for guiding research questions to
be added or modified as required throughout the course
of the study. We anticipate that an iterative process such
as this will be useful as we become increasingly familiar
with the literature.
We have identified several secondary questions to
guide the subsequent stages of the scoping review, and to
complement the broader research question above. These
questions will also be subjected to iterative thinking, and
will include, but will not be limited to: (1) What types of
research on multimorbidity in children and youth have
been conducted? (2) In which settings have previous
youth multimorbidity studies been conducted? (3) Which
target populations have been addressed by previous multimorbidity studies in youth? (4) What comorbid chronic
physical and mental illnesses have been investigated? and
(5) What identifiable questions have yet to be addressed
through child and youth multimorbidity research?
Stage 2: identifying relevant studies
The second stage of the proposed scoping review will
include identifying relevant studies for selection and data
extraction. To do so, we will employ a systematic search
strategy. The following electronic databases have been
selected: (1) PubMed; (2) EMBASE; (3) PsycINFO; and
(4) Scopus. In consultation with a subject-specialty liaison
librarian, we have developed a PubMed-specific search
strategy, reported in online supplementary file A, which
generates 3226 results. The search strategy was developed
to identify studies referring to the most common mental
illnesses among children and youth, including anxiety,
mood, conduct and attention deficit disorders.25 26 This
search will be translated and tailored for use in the
EMBASE, PsycINFO and Scopus databases. No date limits
will be applied to the search results, but the database
search query will be set to produce articles in English and
within our target age group. Search results will be downloaded and imported into a citation management system,
and duplicates will be immediately deleted before studies
are screened for inclusion. Additionally, we will handsearch the reference lists of all literature deemed relevant
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mental illness among children and youth. Interestingly,
there seems to be a common underlying risk for mental
illness among children with physical illness regardless of
their specific diagnosis6 18; however, little is known about
the causal mechanisms or physiological factors underlying this phenomenon.3 19–21 Researchers have estimated
that nearly half of all children and youth with a diagnosed
physical illness also experience mental health problems,
to an extent where between 16% and 30% are estimated
to meet criteria for at least one Diagnostic and Statistical
Manual-aligned diagnosis.3 6 19–21 Typically used in gerontology to refer to the comorbidity of two or more chronic
health conditions, we adopt the term, multimorbidity,
to specifically describe the co-occurrence of at least one
physical and at least one mental illness in children and
youth. It is estimated that multimorbidity is experienced
by roughly 15% of children and youth.3 19–21
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Stage 3: selecting studies
The review process will consist of two levels of screening
for inclusion and exclusion criteria. Each screening
level will be triangulated through use of at least two data
reviewers, who will independently screen all relevant
studies identified through the stage 2 systematic search
of peer-reviewed and grey literature sources. The first
screening process will be carried out at the level of the
study title and abstract. The number of included and
excluded studies at this level will be recorded, and the
following decisions will be made based on screening of
the title and abstract: (1) for any study that both reviewers
agree to include, the study will move onto the second
level of the screening process and will be read in full by
each reviewer; (2) for any study that both reviewers agree
to exclude, the study will not be read in full and will be
excluded from the study; and (3) for any study where
the decision to include or exclude is non-unanimous, or
where initial screening of the study title and abstract is
inconclusive, the study will also move onto the second
screening level to be read in full before a final decision
is made.
The second level of the study review process will require
all data reviewers to obtain (ie, through library access at
our institution) and read any specified articles in full to
determine whether they meet the inclusion and exclusion
criteria. When the decision to include or exclude an independently reviewed study is non-unanimous at the second
full-screen phase, both reviewers will assess the entire
study together and will discuss discrepancies to achieve
a consensus. A third reviewer may be consulted for arbitration of any discordant decisions at this phase. At both
the first and second phases of the review process, the
number of studies included or excluded will be recorded
Romano I, et al. BMJ Open 2018;8:e022413. doi:10.1136/bmjopen-2018-022413

by both reviewers. Cohen’s kappa coefficient will then be
calculated as a statistical measure of inter-rater reliability,
and to assess the internal validity of our study’s selection
strategy.30
The following inclusion criteria must be met: (1)
studies must refer to the multimorbidity of physical and
mental illness in any clinical or non-clinical child and/
or youth population (<18 years old), although we recognise that the term ‘multimorbidity’ may likely not be
used to describe such a phenomenon; (2) studies must
investigate, assess or discuss the presence of mental
illness in conjunction with a physical illness diagnosis; (3)
studies must be published in English; (4) studies must be
peer reviewed, with the exception of any grey literature in
which the peer-review process may not be applicable; and
(5) studies of any type of study design can be included (ie,
randomised controlled trials, cohort, case–control, quasiexperimental, cross-sectional and qualitative studies).
Possible studies will be excluded from the scoping
review if they investigate multimorbidity in any way other
than how it has been operationally defined herein. While
these inclusion and exclusion criteria will remain strict,
we will also adopt an iterative approach to defining additional ad hoc criteria as the research team sees fit, and as
we become increasingly familiar with the subject matter
through full review of potential studies.
Stage 4: charting the data
Once studies have been identified for final inclusion,
data from these studies will be collected and charted.
Key characteristics of each study will be collected using
a data extraction tool developed by the research team
(online supplementary file B). The data extraction tool
will be linked to a database for organised storage of
charted data for each eligible study.
As suggested by Daudt et al, we will organise a charting
trial in which a select number of studies will be charted
collectively using the data extraction tool, after which
reviewers will independently apply the tool to studies
which have been randomly assigned to them.31 Studies
will be reviewed according to a scheduled quota timeline,
and reviewers will remain in constant contact throughout
data collection to discuss any issues that may arise.
Additional study characteristics of interest may emerge
throughout the data collection process. The research
team will plan to meet on a regular basis to discuss progress during this stage, and to consider decisions regarding
the relevance and adequacy of the data collection tool.
Group consultations will be recorded and adequately
reported, as will any changes to the study protocol that
may emerge from these consultations. There is also a possibility of missing data from some eligible studies, in which
case the data extraction tool will remain incomplete.
In addition to charting study characteristics using a
data extraction tool, we will include a quality index score
as a measurable component of each eligible study in the
scoping review. The Quality Index is an appraisal tool
created by Downs and Black in the context of healthcare
3
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according to the specific inclusion and exclusion criteria
further outlined in stage 3.
Following recommendations from Godin et al,27 we will
also conduct a thorough scan of relevant grey literature.
First, we will scan websites of relevant organisations and
agencies for any documents related to multimorbidity
in children and youth. Organisations will be identified
through preliminary searches online using Google, and
from recommendations made by the research team and
its network. Examples of such organisations may include
the Offord Centre for Child Studies and the Mental
Health Commission of Canada. Next, we will use existing
custom Google search engines to locate documents from
government sources. Two existing search engines are relevant: (1) the custom search engine for Canadian Public
Health Information, created by the Ontario Public Health
Libraries Association28; and (2) a custom search engine
for Canadian and international government publications,
created by the Maps, Data and Government Information
Centre at Carleton University.29 The number of search
results will be recorded at each stage of the study identification process, for both peer-reviewed and grey literature
sources.
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Stage 5: collating, summarising and reporting the results
All data collected in stage 4 of the proposed scoping
review will be collated, summarised and reported in
such a way that maps the breadth of existing literature
within the field of multimorbidity in children and youth.
Studies will be classified according to their characteristics,
which will have been collected through data extraction
and charting, and data will be presented as tables, charts
and visual maps. This will be accomplished in an aggregate manner, rather than providing an assessment of
individual study qualities, to provide an overview of the
research field and where it currently stands; ultimately, in
an effort to identify the gaps in knowledge that currently
exist.
Study timeline
Stage 1 of the proposed scoping review has been initiated
for the purposes of developing this structured protocol,
which is to be used as a set of guidelines outlining the
aims, objectives and step-by-step methods of this study. At
this point in time, stage 2 has also been initiated although
only preliminarily so. We anticipate that the third stage,
where eligible studies will be selected, will commence in
March 2018 and will take 3 months to complete. For the
first phase of screening, at the level of titles and abstracts
screening, we estimate a rate of 25 total potential studies
each day per reviewer. For the full-screen phase, we will
aim for a combined total of 10 studies reviewed per
day. Following this, stage 4 will commence. Data will be
4

collected from all eligible studies over the course of an
additional 2 months, at which point 2 final months will
be allotted to stage 5 and the reporting of study results.
We plan to complete the scoping review stages outlined
in this protocol in a timely fashion, and expect to be
completed promptly by September 2018.
Patient and public involvement
Patients and public were neither involved in the preparation of this protocol nor will be in the final scoping review.

Discussion (ethics and dissemination)
Following the predefined study timeline, once all stages of
the scoping review process have been completed, dissemination of findings will occur via conference presentations
and the submission of results for peer-reviewed publication. Following publication of the study results, knowledge translation activities will be implemented to present
findings in accessible formats (ie, infographics, fact
sheets) suited to inform clinicians, policymaking groups
and other stakeholders of the current state of research in
child and youth multimorbidity, in addition to its future
directions. Specifically, we plan to share our findings with
organisations such as Children’s Mental Health Ontario,
the Centre for Addiction and Mental Health, and the
Evidence Exchange Network for Mental Health and
Addictions.
The proposed scoping review is feasible, attainable
and timely. This study does not require ethics approval,
as required data will be collected through the review of
published peer-reviewed literature and grey literature.
Results will provide unique insights concerning the
extent and scope of multimorbidity research among children and youth, and will elucidate any gaps in literature
that currently exist, as a means of providing guidance for
future directions of research in the field.
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and public health interventions.32 We will use a modified version of the index, previously adapted by Ferro
and Speechley,33 which excludes items that are specific
to intervention studies. The modified index is appropriate for the purposes of our scoping review, since our
search strategy aims to capture a range of study designs
possibly used in child and youth multimorbidity research.
The modified index will provide an overall quality score
as well as a numeric score across 15 items, and includes
‘yes/no’ questions that span the following sections: (1)
reporting (items 1–7); (2) external validity (items 8–10);
(3) internal validity (items 11–14); and (4) study power
(item 15).34 We have amended item 6 to capture whether
eligible studies report CIs, as well as probability values,
when applicable. The modified Quality Index is available
in online supplementary file C.
Reviewers will independently rate the quality of each
study and provide contextual comments. An average score
will be calculated and reported in the synthesis of the
final scoping review results. Ferro and Speechley’s modified index has previously been used to complement study
critiquing and quality assessment in systematic reviews
and meta-analyses; 34–37 however, to our knowledge, it has
never before been included as a measure of quality in a
scoping review. While quality assessment is not a typical
requirement of scoping reviews,22 23 31 we believe incorporating a quality index score may further strengthen the
rigour of such literature syntheses.
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