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Abstract
Background

A �fth of adults in low-income and middle-income countries (LMICs) have multimorbid conditions, which
are linked to socio-economic deprivation and aging. Multimorbidity is associated with high rates of
functional problems and disability, increased healthcare utilization and lower quality of life. Literature on
multimorbidity and associations with function is mostly from high-income countries (HICs) and focused
among adults. Data regarding patterns and their impact on person-centered outcomes are limited. There
is need for research into understanding common patterns of multimorbidity, and their association with
functional impairment, particularly in LMICs. Therefore, the need for evidence-based, and context-relevant
strategic policy, planning and delivery models for health and rehabilitation services is imperative in
attaining Universal Health Coverage (UHC). The planned scoping review aims to provide an overview of
the scope and nature of existing literature on multimorbidity patterns and function among adults in
LMICs.

Methods

A scoping review will be conducted according to a �ve-step framework guidance. The PRISMA-ScR
guidelines will be followed in reporting. A comprehensive electronic search of PubMed, Scopus,
EBSCOhost (including MEDLINE and the Cumulative Index to Nursing and Allied Health Literature
[CINAHL]), Scielo, Cochrane and Google Scholar will be conducted from January 1976 onwards. Studies
will be included if they are primary or secondary, qualitative or quantitative research reported in English,
published (between January 1976 and the search date) in a peer-reviewed journal, and describe
multimorbidity patterns and associations with physical functional impairments, activity limitations or
participation restrictions among adults in LMICs. Search results will be independently screened by two
reviewers and data extraction will cover; study characteristics, participants’ characteristics, multimorbidity
measures, patterns analysis and functional measures. Descriptive statistics and narrative synthesis will
be used to synthesize and summarize the �ndings.

Discussion

Patients with multimorbidity have unique and cross-cutting needs, hence the need for an integrated and
person-centered approaches to policy, planning and delivery of medical and rehabilitation services.
Considering the shift towards primary healthcare-led management of chronic diseases and UHC, the
proposed scoping review is timely and the �ndings will provide insights into the current extent and scope
of multimorbidity research, and guide future inquiry in the �eld.

Protocol registration

Open Science Framework (OSF), osf.io/gcy7z
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Background

Multimorbidity in low- and middle-income countries
Many low- and middle income countries (LMICs) face complex, multiple disease burdens, including
chronically-managed infectious diseases and rapidly rising non-communicable diseases [1]. Medical
advances, increasing population aging, widespread urbanization and food industry globalization add to
this unique epidemiologic transition [2]. About a �fth of adults in LMICs suffer from multimorbidity [3]
(de�ned as the co-occurrence of at least two chronic conditions in an individual [4]) and rates may
already surpass those in high-income countries (HICs) [5]. Multimorbidity is becoming an increasing
public health concern as it is associated with high levels of disability [3, 6], poor quality of life [7], and
raises healthcare costs and -utilization [8] in already �nancially-constrained public health systems.
Additionally, since multimorbidity occurs 10–15 years earlier in LMICs than in less deprived countries [9],
these healthcare systems will be strained for longer. Unfortunately, despite recognition of the treatment
and rehabilitation challenges associated with addressing multimorbid chronic conditions in a patient,
clinical guidelines and health management aspects remain focused on separate singular diseases [10].

Globally, literature on multimorbidity is growing but seems to remain fragmented and poorly understood
[4, 5, 11]. Most studies have assessed single diseases or comorbidities in association with an index
disease (“comorbidity” is a related yet different clinical entity from “multimorbidity” [4, 12] – see
Additional File 1 for a glossary of key terms related to this protocol). Even studies explicitly referring to
“multimorbidity” have used different disease count cut-offs, disease combinations, multimorbidity
measures and statistical methods for determining patterns; highlighting the current lack of consensus
regarding its de�nition and operationalization [4, 5].

While there is agreement that multimorbidity seem to present in certain disease patterns and leads to
functional decline, the available literature is limited, mostly from high-income countries (HICs) and
focused among older adults [13]. Such research cannot be generalized to LMICs, where those affected by
multimorbidity are relatively younger and the disease patterns are likely different [14].

The lack of agreement on standards for identifying and classifying multimorbidity patterns remains a
major challenge in developing clinical guidelines for managing patients with multimorbidity [11]. As the
healthcare of people with multimorbidity is unique, complex and different from highly specialized
approaches typically tailored to single diseases [4], a better understanding of the occurrence and person-
centric impact of multimorbidity patterns would inform the development, planning and delivery of
targeted and cost-effective interventions for better patient outcomes.

Multimorbidity and function
There is much evidence to suggest that multimorbidity leads to declines in physical function, and that a
higher number, more severe and certain patterns of co-existing conditions is associated with faster
functional deterioration [15, 16]. It has been proposed that the interplay between multimorbidity and
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function may be two-way. Multimorbidity may lead to disease-disease, drug-drug or drug-disease
interactions, curtailing compensatory mechanisms and resulting in physical and cognitive deterioration.
Poor function, on the other hand, may impact the severity and burden of multimorbidity [15]. Limited
available research has for example shown that walking speed and handgrip strength are inversely
associated with the development and worsening of multimorbidity, with evidence of a dose–response
relationship [17]. As such, a vicious cycle of limitations in self-care and poor patient outcomes may
develop [15], which is further exacerbated by a reduced ability to cope with the burden of multiple
treatment regimens, increased risk of functional dependence and reduced chances of survival [15].

Establishing relationships between multimorbidity and function has clinical value, especially in primary
care, as it has been suggested that simple, low-cost assessments such as walking speed or handgrip
strength may be valid markers for clinical evaluation and monitoring, and to use for prevention or
intervention, in chronic disease and multimorbidity [17–20].

Multimorbidity patterns
Certain chronic conditions seem more likely to co-exist in associative patterns, possibly due to shared
pathophysiological mechanisms or risk factors [21]. It is suggested that some multimorbid disease
combinations have larger synergistic effects on health outcomes (including function and disability) and
service utilization than others [4, 21, 22]. Multimorbidity has most often been described using simple or
weighted disease counts [14]. Although count-based approaches are useful for identifying patients who
require complex care [23], they are less helpful for informing clinical guidelines, as no distinction can be
made between individuals with a similar amount, but different types, of diseases [11]. Statistical
techniques are therefore increasingly used to categorize multimorbidity patterns into distinct non-random
or associative classes. Although multimorbidity patterns vary depending on the analytical method used
[24], systematic reviews on statistically-determined pro�les have described patterns of cardio-metabolic,
mental health, and musculoskeletal problems with relative consistency [11, 21]; and it is suggested that
replicable and clinically meaningful multimorbidity patterns do indeed exist [11].

Evidence on multimorbidity patterns in the speci�c context of LMICs, however, remains scare; including
information on patterns that may be associated with functional aspects (activity limitations, impairments
of body function/structure and participation restriction). It has been suggested that cardio-respiratory,
metabolic and mental health patterns are common regardless of country or income level [12, 21]. Other
patterns that have been identi�ed in low-resource settings include HIV and anemia [25], mental-articular
[12], respiratory (including tuberculosis) [22], mental-sensory, and visceral-arthritic [22, 26].

Studies investigating multimorbidity and function have mostly focused on relationships in terms of the
presence/absence of multimorbidity or disease count, rather than multimorbidity patterns per se [26]. Yet
multimorbidity may have a different compound impact on function than the expected summed effect of
single conditions. Diseases that co-exist in patterns may interact in complex ways, inhibiting
compensatory mechanisms, which may lead to more severe functional problems [22, 27].
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The severity of chronic diseases, order of onset, temporal evolution and social factors also add to the
burden of multimorbidity on the individual [22]. In HICs, patterns of neuropsychiatric diseases have been
shown to lead to the greatest declines in functional ability or instrumented activities of daily living (IADL)
over time [28, 29], while cardiovascular pro�les were associated only with declines in mobility [28] or
activities of daily living (ADL) [29]. In LMIC studies, chronic lung disease and tuberculosis [22] and
mental-sensory combinations (psychiatric conditions, cognition-related conditions, vision impairment,
and hearing loss) [26] have been associated with the worst functional outcomes (measured using
walking speed and handgrip strength). Identifying multimorbidity patterns may provide insights on
synergies and effects associated with coexisting conditions and aid recognition of more vulnerable
patients that need special consideration when formulating care plans, secondary and tertiary prevention
[23]. Therefore, identifying and understanding disease combinations that reliably present as patterns may
contribute towards the development of guidelines that target speci�c pro�les, risk factors and
consequences [11] and may inform comprehensive service con�gurations to better address patient
needs.

Risk factors
Globally, multimorbidity is more reported among people of older age, male sex and unemployed status;
while seemingly less common in those with higher education levels and socioeconomic status [12, 25,
30]. Although on a global level there seems to be agreement regarding common pro�les of associated
factors for multimorbidity, uncertainty remains regarding risk factors that predict speci�c multimorbidity
patterns (due to a lack of longitudinal evidence) [4].

In addition, although risk and/or protective factors for multimorbidity or poor function have been
investigated separately, both health constructs have rarely been considered concurrently. Most studies of
the relationship between multimorbidity and function have either been cross-sectional or focused on
multimorbidity as a one-directional predictor for functional decline incidence [15].

Data on the shared risk factors for multimorbidity and activity limitations of functional impairments thus
remain limited [15], and non-existing in LMICs.

If multimorbidity leads to functional problems and/or vice versa, then the existence or development of
one of these states may start a cascade effect, with a resulting escalation of risk for other adverse
outcomes such as disability, decreased quality of life, and institutionalization. Furthermore, if these
phenomena have shared risk factors, then individuals with these characteristics would be at particularly
high risk of developing a vicious cycle [15], and this group would be important to target for prevention
strategies to mitigate poor outcomes.

Implications for patients and the health system in low- and
middle-income countries
Many LMICs continue to battle prevalent infectious diseases in parallel with high rates of non-
communicable diseases, and will have to navigate the consequent population health, health systems and
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economic implications [2, 31]. In South Africa, for example, multimorbid infectious and non-
communicable diseases are the commonest in 40 to 60-year‐olds [32]. People of these ages are usually
engaged in employment and/or have domestic, family, and social responsibilities. Not only does
multimorbidity have potential profoundly negative effects on health and work productivity, but the
utilization and cost of care increase exponentially with the number of coexisting chronic conditions in a
person [33]. The burden on already resource-constrained health care systems is thus increased [34], even
more so if management of associated impairments will be needed at earlier ages and for longer periods.

Unfortunately, most health care systems, including those in LMICs, are structured to provide care in a
vertical, disease-speci�c and curative nature [35, 36], rather than to provide organized care for chronic
conditions. This kind of curative approach is often inadequate, ine�cient, and ineffective when a
multiplex of chronic conditions coexist [37] and unfortunately a high level of unmet treatment needs
persists among people with multimorbidity [38].

When healthcare is focused on comprehensive guidelines-based treatment for a single condition (that
may have led to a signi�cant event such as hospitalization), concurrent conditions that have a similar or
larger impact on the patient’s overall health may be missed [39]. In such scenarios, less (if any) attention
may for instance be paid to managing functional problems such as standing up from a chair, that may be
much more important to the person, and that may indeed lead to future readmissions and prolonged
hospitalization [40]. This a�rms the need for person-centered, rather than disease-centered, care for
people with multimorbidity throughout the various levels of care within the health system. To ensure that
health and rehabilitation services are person-centered and health systems are responsive to rapidly
evolving health care demands, there is an urgent need for health systems in LMICs to transit from
specialized towards integrated health management models. This would be realized most successfully
only if guided by research into multimorbidity epidemiological patterns, associated factors, function, and
function-related impact.

Rationale
The global move towards primary care-led chronic disease management [41] has highlighted the
identi�cation of multimorbidity patterns and severity (for example measured by functional impairment,
activity limitations and/or participation restrictions) as a research priority, given its correlation with
patient outcomes [4, 22]. Most countries, including LMICs, are advocating for and making deliberate
efforts towards the realization of UHC; the intention being ensuring access to quality and effective health
services, without undue �nancial hardship.

In LMICs, the goal of UHC may unfortunately be hard to realize regarding patients with multimorbidity, as
the health systems are not equipped to deal with complex chronic conditions [34]. The management of
patients with multimorbidity provide signi�cant challenges to health- and rehabilitation specialists.
Existing clinical guidelines for multimorbidity management [42–44] hail from HICs, making application in
LMIC context inappropriate. Furthermore, these guidelines mostly use count-based de�nitions of
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multimorbidity. This is problematic, as the same number but different types of chronic diseases will likely
have different risk pro�les, treatment needs, and outcomes [11].

Evidence about patterns of chronic conditions that tend to cluster together in low-resource populations
and have the greatest impact on person-important outcomes such as function, and teasing out
modi�able risk factors and pathways that may be common to multimorbidity and functional status,
would contribute towards the development of locally-relevant person-centered practice guidelines tailored
to the needs of people with speci�c multimorbidity patterns. Ultimately, improved understanding of the
needs and functional outcomes of individuals with different multimorbidity patterns will enable the
transition from disease-centered to person-centered care for those living and aging with multimorbidity
[11]. As quality of care would improve and the �nancial burden associated with multimorbidity and
functional decline likely lessen, this would be an important step towards attaining UHC in LMICs.

Aim of the planned scoping review
The aim of the planned scoping review is to provide an overview of the scope and nature of the existing
literature on associations between multimorbidity patterns and function in adults, speci�cally in the
context of LMICs. Through conducting a systematic search of peer-reviewed literature to scope the �eld,
mapping the study characteristics, themes and methodologies used in existing literature and
subsequently identifying limitations and evidence gaps, we hope to provide recommendations to guide
future research on multimorbidity patterns and functional associations in the context of low-resource
countries.

Methods

Review design and framework
The study will be a comprehensive scoping review and will follow a �ve-step methodological framework
adapted from the guidelines developed by Arksey and O’Malley [45] and re�ned by Levac et al. [46] and
Peters et al. [47, 48]. The steps that will guide the review process are: (1) identifying the research
question(s); (2) identifying relevant studies; (3) selecting the studies; (4) charting the data; and (5)
collating, summarizing and reporting the results. The scoping review will be reported in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines [49] (see Additional �le 2 for the populated PRISMA-P checklist for the current
protocol).

As a framework to assess and describe function, the International Classi�cation of Functioning, Disability
and Health (ICF) [50] will be used to code functional problems in terms of physical functional
impairments, activity limitations and participation restrictions [51] (see Additional File 1 for de�nitions).
Using the ICF as a framework will enable systematic coding and synthesis of concepts relevant to
functional impairments and activity limitations derived from different outcome measures, disciplines,
geographical and health care settings and publication timeframes.
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Step 1: De�ning the research question(s)
This initial step will provide a roadmap for the review to guide the scoping process. The main research
question for this review will be “What is the scope and nature of existing literature on multimorbidity
patterns that are associated with functional impairments and/or activity limitations and/or participation
restrictions among adults in LMICs? This research question will allow us to gauge the full breadth of
existing literature, whilst at the same time providing guidance towards potential syntheses should
su�cient homogeneous constructs be identi�ed, and the development of additional research questions.
The main constructs of the research question were de�ned according to the Population, Exposure,
Context and Outcome (PECO) framework [48] (Table 1).

Table 1
The PECO question framework for the proposed scoping review.

Population Exposure/condition* Context Outcome*

Adults
(aged 18
years and
older).

Multimorbidity
patterns.

Low- and middle income countries
(LMIC), i.e. low-income, lower-middle-
income and upper-middle-income
countries as classi�ed by the World
Bank [55].

Activity limitations,
impairments of
body function and
participation
restrictions.

*Keeping in mind the potential bidirectionality of multimorbidity-function relationships, multimorbidity
and activity limitations/impairments of body function/participation restrictions will considered either
the main outcome or exposures of interest.

 

Accordingly, the following objectives will be addressed:

1. To describe what types of studies have been conducted on multimorbidity patterns and associated
functional problems (i.e. impairments and/or activity limitations and/or participation restrictions)
among adults in LMICs;

2. To describe in which countries and settings studies on multimorbidity patterns and associated
functional problems among adults in LMICs have been conducted;

3. To describe the target populations that were included in studies on multimorbidity patterns and
associated functional problems among adults in LMICs;

4. To describe how multimorbidity patterns or pro�les were de�ned and determined (including
statistical methods used) in studies on multimorbidity patterns and associated functional problems
among adults in LMICs;

a. As a secondary objective, describe the clusters that were identi�ed;

5. To describe how physical functional problems were assessed (which tool(s) were used);

a. As a secondary objective, describe the speci�c impairments and/or activity limitations and/or
participation restrictions that were identi�ed, and what the relationships to speci�c clusters were;
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�. To describe any socio-demographic, lifestyle or other associated or risk factors reported for speci�c
multimorbidity patterns and/or functional problems;

7. To identify similarities across studies in methodologies used for the determination and descriptions
of multimorbidity patterns and functional problems;

�. To identify gaps in the literature and areas for future research (including syntheses) that would aid
better understanding of multimorbidity patterns and associated functional problems among adults
in LMICs.

Step 2: Identifying relevant studies
A comprehensive search will be conducted in consultation with the liaison librarian at Stellenbosch
University. The following electronic databases will be searched: PubMed, Scopus, EBSCOhost (including
MEDLINE and the Cumulative Index to Nursing and Allied Health Literature [CINAHL]), Scielo, Cochrane
and Google Scholar. Studies will be identi�ed using search syntaxes based on a strategy developed in
PubMed, which will use a combination of MeSH and free-text terms related to multimorbidity, clustering
patterns, function and LMICs. The pilot syntax will initially also include keywords related to comorbidity,
given the historical inconsistent use of terminology related to multimorbidity [4]. Additional File 3 lists the
proposed keywords, which we adapted from other systematic reviews [11, 21] and the Cochrane “LMIC
Databases” document [56]. The search syntax will subsequently be adapted for each database, including
different or additional search terms as needed.

We will search in an iterative manner, including replacement of the names of different countries that
constitute LMICs, and which are known to have people actively involved in multimorbidity research. The
search will be limited to humans, adults, publication date (see eligibility criteria section below) and
language (English or Afrikaans).

Search results will be imported into a reference management software package such as Mendeley and
any duplicates in the database will be eliminated prior to screening studies for inclusion. In addition, the
reference lists of included studies, as well as the International Research Community on Multimorbidity
(IRCMo) library [57], will be searched manually to identify potentially eligible studies that might not have
been identi�ed by the primary search approach.

Step 3: Study selection (screening)
Following deduplication, articles will be screened for inclusion. Two reviewers (NT and KB) will
independently review the initial hits from the comprehensive searches and apply the below-listed
eligibility criteria to all titles and abstracts. Screened titles and abstracts will be categorized as “include”,
“exclude” or “uncertain”.

Full texts of “included” and “uncertain” titles/abstracts (as classi�ed by at least one reviewer) will
subsequently be retrieved and assessed independently by the two reviewers against the eligibility criteria.
Discrepancies will be discussed between the two reviewers, and the third reviewer will be consulted if
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needed. Studies that are non-eligible will be excluded from the review and reasons for exclusion will be
recorded. The selection process will be summarized using a PRISMA-ScR �ow diagram.

Eligibility criteria:
For inclusion in the review, studies will have to meet the following criteria:

Types of studies:

1. Studies must be peer-reviewed, published full-text articles or conference proceedings of any design
(primary or secondary; quantitative or qualitative).

2. Studies must have been published between January 1976 and the date of the �nal search. The date
limit criterion was set given that the concept of “multimorbidity” �rst appeared in the literature in
1976 [58, 59] and since constant improvements in clinical care, public health and technology may
affect rates of poor function and disability [60].

3. Studies must be available in English or Afrikaans.

Types of participants:

1. Studies must include adults (18 years and older) with multimorbidity living in a LMIC. If a study is
found to also include individuals younger than 18, we will only include the study if separate results
are reported for those 18 and older.

2. Studies will be excluded if they selected populations based on the presence of a pre-de�ned disease.

Types of outcome measures:

1. Studies must refer to associations between multimorbidity patterns of co-occurance (i.e. not only use
disease counts) and physical function. The concept of multimorbidity must be addressed as
operationally de�ned in this review (see Additional File 1). Studies will be excluded from the review if
they de�ne multimorbidity as the existence of co-morbidities in association with an index condition
[4].

2. We will include studies regardless of the minimum number of chronic health conditions included in
their analyses of multimorbidity patterns. Although previous systematic reviews [11, 21] have
recommended that only studies using a minimum of 10 conditions when de�ning patterns should be
included, we will not screen studies based on this criterion given (i) the expected paucity of literature,
and (ii) that the purpose of this review is to provide a broad overview of methods used. We will,
however, record how many conditions studies inluded in their analyses as part of our data extraction.

3. For these same reasons mentioned above, we will include studies that did not use statistical
techniques to identify patterns (e.g. those describing frequencies of disease combinations), along
with studies that did use statistical methods to determine patterns of co-occurance.

4. Functional outcome measures may include subjective and objective measures of physical functional
impairments, activity limitations or participation restrictions. Examples include impairment-based
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measures (e.g. handgrip strength measurement using dynamometry), patient-reported outcome
measures (e.g. the Short Form 36 Health Survey Questionnaire), and/or physical performance-based
tests (e.g. the �ve-times sit-to-stand test).

Step 4: Data charting
The full review team have discussed the information to be extracted from the included studies and have
developed a pilot data charting form in Microsoft Excel (Additional File 4). This preliminary data
extraction form will be piloted independently by two of the reviewers (KB and NT) on four (if possible;
depending on amount of eligible articles identi�ed) randomly selected studies. The form will be modi�ed
iteratively based on experiences of extracting data from each of the four articles, and before commencing
data extraction on the full list of included articles. This will ensure appropriateness and consistency of
the data extraction process going forward. Final data extraction will be done independently by two
reviewers (NT and KB) and any disagreements will be resolved by discussion. If consensus is not
achieved, the third reviewer (QL) will be consulted.

It is envisaged that the �nal form will include information on the following: study characteristics (�rst
author, publication year, study design, study aim/objectives/questions, country, setting, sample size,
limitations, main �ndings/conclusions); participant characteristics (target population, age, sex);
multimorbidity measures (multimorbidity de�nition, method of ascertaining chronic conditions, diagnosis
classi�cation tool, disease inclusion criteria), pattern analysis (method or statistical technique used to
determine patterns, number of diseases/conditions analyzed, disease grouping algorithm, use of
strati�cation, criteria to determine number of patterns extracted); functional measures (de�nition of
function, outcome measure/tool used); results (multimorbidity prevalence, functional impairment/activity
limitation/participation restriction prevalence, number of multimorbidity patterns identi�ed, allocated
names of patterns, diseases included in each pattern, function-related symptom associated with each
pattern, description of multimorbidity-function relationship for each pattern, other associated/risk factors
for each pattern); and ICF-related codes of functional outcomes associated with each pattern (ICF
component, ICF domain/chapter, ICF category, and ICF quali�er). We will also add a column for
qualitative data, and to document reasons for exclusion, should a study be found ineligible for inclusion
in the review at the stage of full-text screening.

Step 5: Evidence synthesis and reporting of results
The extracted data will be collated, summarized and reported in a manner that maps the breadth of
existing published literature in the �eld of multimorbidity patterns and function in the context of LMICs,
with a focus on how research in this �eld has been conducted. As such, we will establish the
methodologies and assessments that have been used to determine multimorbidity patterns and
functional problems, and whether methods and results are comparable across studies. One of the
envisaged outcomes of such an aggregate overview is establishing the feasibility of a more focused
future review and synthesis. All data generated, analyzed and reported for the purposes of this review will
be included in the published scoping review article, which will be reported according to the PRISMA-ScR
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guidelines. Any amendments to the current protocol will be documented and published with the �nal
review report.

The review results will determine the precise reporting format and products; however, we envisage to
present results in terms of search results, study and participant characteristics, methodological aspects
of determining and describing multimorbidity patterns and function, relationships between multimorbidity
patterns and functional problems, and additional factors associated with either. As a variety of study
designs will likely be found amongst included studies, we will use descriptive statistics and narrative
synthesis of extracted information. Data will be presented as tables, charts and visual maps (including a
PRISMA-ScR �ow diagram). The activity limitations, impairments and/or participation restrictions
identi�ed in the included studies will be coded by two reviewers (NT and KB) using the ICF framework.
Should impairments or activity limitations not be explicitly reported, the main concepts from the outcome
measures used to evaluate physical function will be used to derive the functional impairment or activity
limitation using ICF linking rules.

Anticipated challenges
The quantity of studies identi�ed (either too many or too little) for potential inclusion may pose a threat.
We may thus need to either re�ne or broaden our review focus to ensure it is feasible; such amendments
may be considered within the review team after the comprehensive search (which will be performed and
documented as set out in the methods) but before title/abstract screening and charting phases. We will
also consider writing an empty review, should the comprehensive search render no studies on the
research topic. We anticipate varying de�nitions of multimorbidity, varying methods to determine
clustering patterns, the use of non-standardized testing/tools, cross-country differences regarding coding
systems, and factors such as poor development and limited access to health services; which may limit
syntheses of �ndings beyond describing what has been done in the �eld. Such limitations, and the
implication thereof for interpretation of the results, will be explicitly stated in the published scoping
review.

Discussion
Multimorbidity is becoming an increasing concern for already-constrained healthcare systems in LMICs
due to its rising prevalence, complex management, economic burden and negative association with
patient outcomes. LMICs face complex, multiple disease burdens among relatively younger, yet aging,
populations, meaning that multimorbidity patterns and functional sequelae will likely differ from those in
HICs [61]. As many LMICs aspire to achieve UHC, there is a growing need for improved clinical outcomes
and quality of care, which highlights the importance of person-centred, as opposed to disease-centred,
care. However, owing to the vertical, specialized, curative orientation of healthcare systems in LMICs, and
the disease-speci�c focus of existing clinical guidelines, the delivery of healthcare– including
rehabilitation, which is integral to chronic disease management – remains siloed to single-diseases.
People with multimorbidity are thus managed using multiple single-disease guidelines; even though
single-disease care may be inappropriate.
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High levels of treatment dissatisfaction and prevalent functional problems, functional decline and
ultimately disability remain amongst people with multimorbidity. Recently, the Academy of Medical
Sciences identi�ed clarity about multimorbidity patterns, and the burden (including on person-centric
outcomes such as function) of speci�c patterns in speci�c contexts, as research priorities [4], as this will
help to inform healthcare policy and investment decisions. Research on typical disease combinations
and associated functional problems within the ambit of multimorbidity in LMICs seems to be emerging,
but the evidence remains scanty, fragmented and poorly understood. However, evidence from HICs, and
emergingly from LMICs, suggests that different combinations of chronic diseases are differentially
associated with poor functional outcomes. As the adverse outcomes associated with multimorbidity are
largely attributable to the patterning and types of co-occurring conditions, patterns rather than disease
count are of importance to inform appropriate clinical management and understanding of the disease
effect by researchers and policy makers [22].

More evidence regarding the existence and impact of typical multimorbidity patterns could inform
decision-making about resource allocation, service provision and management strategies to ensure
people with multimorbidity receive the best possible care.

With the shift towards primary healthcare-led management of chronic diseases and UHC, the proposed
scoping review is timely and will aim to map existing literature on associations between multimorbidity
patterns and function in adults, speci�cally in the context of LMICs. Review results will provide the �rst
insights into the extent and scope of multimorbidity research in this �eld, and will expose similarities and
differences in methodologies, along with existing gaps in the literature, to guide future inquiry in the �eld.
Understanding relationships between speci�c multimorbidity patterns and physical function and may aid
prevention of a cascade toward poorer health outcomes.

In the longer term, such understanding will contribute towards informing the development of evidence-
based and context-speci�c health policy, service planning and delivery programs, in tandem with the
ongoing shift from specialized to integrated health care systems, and from disease-centered to person-
centered health and rehabilitative care for people living with multimorbidity in LMICs.
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