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Abstract
Introduction  Multimorbidity is the coexistence of two or 
more chronic non-communicable diseases (NCDs) in a 
given individual. Multimorbidity is increasing in low- and 
middle-income countries (LMICs) and challenging health 
systems. Individuals with multimorbidity are facing the risk 
of premature mortality, lower quality of life and greater 
use of healthcare services. However, despite the huge 
challenge multimorbidity brings in LMICs, gaps remain 
in mapping and synthesising the available knowledge 
on the issue. The focus of this scoping review will be to 
synthesise the extent, range and nature of studies on the 
epidemiology and models of multimorbidity care in LMICs.
Methods  PubMed (MEDLINE) will be the main database 
to be searched. For articles that are not indexed in the 
PubMed, Scopus, PsycINFO and Cochrane databases 
will be searched. Grey literature databases will also be 
explored. There will be no restrictions on study setting or 
year of publication. Articles will be searched using key 
terms, including comorbidity, co-morbidity, multimorbidity, 
multiple chronic conditions and model of care. Relevant 
articles will be screened by two independent reviewers 
and data will be charted accordingly. The result of this 
scoping review will be presented using the Preferred 
Reporting Items for Systematic Review and Meta-Analyses 
Extension for Scoping Reviews (PRISMA-ScR) checklist 
and reporting guideline.
Ethics and dissemination  This scoping review does not 
require ethical approval. Findings will be published in peer-
reviewed journal and presented at scientific conferences.

Introduction
Multimorbidity is a relatively new concept 
in medical practice and research globally,1 
and its definition and measurement are not 
universally established.2 Debates remain 
on the type of underlying diseases and the 
number of conditions to be included for the 
definition of multimorbidity.3 4

The most common definition of multimor-
bidity is ‘the co-occurrence of two or more of 
chronic non-communicable diseases (NCDs) 
in a given individual’.4 5 Chronic conditions 
refer to a health problem requiring ongoing 

management over a period of years or 
decades (eg, hypertension, asthma, cancer, 
depression, diabetes and heart disease). The 
definition of multimorbidity, unlike comor-
bidity, does not account for the condition 
(index disease) that occurred at first in an 
individual.6

Epidemiology of multimorbidity in the global and 
LMICs context
Global estimates of the prevalence of multi-
morbidity among different age groups vary 
from 14% to 90%, with the highest prevalence 
in developed countries.7 8 This large variation 
in magnitude is unlikely to only be due to a 
real difference between populations but may 
also be due to methodological variability.9

In low- and middle-income countries 
(LMICs) on the contrary, the magnitude of 
multimorbidity was estimated to be between 
14% and 68%10–13 and is expected to rise over 
the coming years.1

Risk factors of multimorbidity
Demographic changes, such as population 
ageing and advances in medical research 
and healthcare globally, are leading people 
to live longer and develop long-term 

Strength and limitation of this study

►► To our knowledge, this is the first scoping review to 
map and synthesise multimorbidity studies and the 
available models of multimorbidity care in low- and 
middle-income countries (LMICs).

►► This study will apply established scoping review 
methods.

►► This review is limited to articles written in English 
only.

►► However, it will attempt to provide a clear account 
of multimorbidity in LMICs without any restriction to 
publication year and status.
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disease conditions, including multimorbidity of chronic 
illnesses.1 14

The risk and prevalence of multimorbidity have 
consistently been associated with age.15 The continuing 
increases in life expectancy in high-income countries 
(HICs) and the large reductions in mortality at younger 
ages, particularly during childhood and childbirth, and 
from infectious diseases in LMICs led people living into 
their 60s and beyond. With increasing age, numerous 
underlying physiological changes occur and the risk 
of chronic disease rises with an increased risk of expe-
riencing more than one chronic condition at the same 
time.16

Many studies have also shown that multimorbidity is 
socially patterned: people living in contexts of higher 
socioeconomic deprivation develop multimorbidity 
much earlier in life—up to 15 years earlier—compared 
with their wealthier counterparts.17 18

Individual lifestyle factors, including obesity, inactivity, 
smoking and inappropriate use of alcohol; psychosocial 
factors, such as negative life events, external locus of 
control and small social network; mental health problems 
such as depression and long-term treatments, such as 
being on antiretroviral therapy, are also factors leading to 
multimorbidity.19–21

Although less consistent, there is growing evidence on 
the gender differences in the prevalence of multimor-
bidity.21 Most studies have shown that women are more 
likely than men to have higher risks of multimorbidity.22 23

Impact of multimorbidity on individuals, family and the health 
system
NCD multimorbidity impacts at individual, family and 
health system levels.24 Its implication for individuals is 
profound, including death at younger age,25–27 impair-
ments of physical and social functioning,23 28 poor quality 
of life,29 mental health problems,23 30 facing high cost of 
care31 and higher rates of adverse effects of treatment and 
complex interventions.32

The impact at the health system level is recognised 
globally.24 33 The management of multimorbidity is much 
more complicated and demanding for the health system, 
patients and their family compared with those patients 
having a single NCD. People living with multimorbidity 
need more holistic, generalist long-term care and support 
than patients having a single NCD34 and are high utilisers 
of healthcare resources due to difficult-to-manage condi-
tions.35 However, the current model of care and guide-
lines, developed at a time when single disease frameworks 
were predominant, tends to focus on diseases in isolation 
rather than the needs and circumstances of the person 
with complexity care needs.21

Moreover, the rising tide of multimorbidity in LMIC 
is posing significant challenges to the health system, 
which is poorly configured and already burdened with 
communicable diseases (including epidemics), and 
maternal, neonatal and nutritional health problems.1 
However, a synthesised evidence on the epidemiology of 

multimorbidity in LMICs is not available to the best of our 
knowledge.

Models of multimorbidity care
The United Nations’ Sustainable Development Goal 
3 requires countries to move towards ensuring that all 
people and communities have access to health services 
that are of high quality, integrated and people-centred.36 37

Approaches to multimorbidity care are being gener-
ated and tested in HICs. However, it has been impossible 
to generate an ideal model of care for every possible 
combination of chronic conditions,34 38 and there is no 
consensus on the ideal approach that could satisfy the 
needs of patients across contexts.39 40 Some of the over-
arching principles in common across these different 
approaches are the notions of integration and coordina-
tion of care, patient-centred interventions and optimisa-
tion of medication therapy.24 34 41

Models such as the patient-centred medical homes,42 
the Salford Integrated Care Programme,43 the whole 
system intervention (CARE Plus)44 and patient activa-
tion system45 were reported to be effective in improving 
outcomes of patients with multimorbidity in HICs. 
However, other approaches such as the dimension of 
care, depression and drugs (3D) model,46 47 the telemoni-
toring in community centres model48 and the patient-cen-
tred care model49 did not show a significant benefit to 
improve either quality of life or disease outcomes for 
patients with multimorbidity.

Nevertheless, a sensitive model of multimorbidity care 
appropriate for the context of LMICs has not yet been 
established. Applying the best available model from HICs 
to an LMICs is not feasible as primary care is organised in 
different ways across countries and even within different 
regions of one country.50 51 A recent synthesis of chronic 
care models in LMICs did not address issues of multimor-
bidity care of NCDs.52

The information gap in terms of the epidemiology of 
multimorbidity in LMICs and extent to which the existing 
models of care are meeting the needs and expectation of 
patients with multimorbidity is huge. In addition, there 
is no synthesised evidence on whether any of the new 
models of multimorbidity care approaches or guiding 
principles have been implemented and assessed for their 
effectiveness in the LMICs setting.13

A precise review of evidence on the epidemiology of 
multimorbidity and the nature, extent of implementa-
tion and effectiveness of model of multimorbidity care 
in LMICs is instrumental to shape the focus of future 
research endeavours.

Scoping reviews are important for scanning the body of 
literature on a given topic and summarising and dissem-
inating research findings, identifying research gaps and 
making recommendations for future research.53

The aim of this scoping review is to advance the state 
of knowledge of epidemiology of multimorbidity and 
models of multimorbidity care in LMICs. This synthesis 
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will help to identify research gaps and shape future areas 
of investigation.

Objectives
The objectives of this scoping review are to:

►► Map the available evidence on the prevalence and risk 
factors of multimorbidity in LMICs

►► Review the existing models of multimorbidity care in 
LMICs.

►► Identify gaps in evidence of the epidemiology of 
multimorbidity and its models of care in LMICs.

Methods and analysis
Protocol design
Methods for this study are developed based on Arksey and 
O’Malley’s scoping review methodology54 and Levac et 
al’s and Peters et al’s scoping methodology enhancement 
recommendations.53 55 Accordingly, the following steps 
will be followed while undertaking this scoping review:(1) 
identifying the research question;(2) identifying relevant 
studies; (3) selecting studies; (4) charting the data; (5) 
collating, summarising and reporting the results and (6) 
consulting with relevant stakeholders.

Framework stage one: identifying the research question
Through consultation with the research team, the main 
research question is crafted as: What is known about the 
epidemiology of multimorbidity and its model of care in 
LMICs? This question would allow us to broadly review 
and capture the full breadth of existing literature, while 
providing opportunity for guiding research questions to 
be added or modified through an iterative process.

We identified the following secondary questions to 
guide the subsequent stages of the scoping review and 
to complement the broader research question above. 
These questions will include (1) What types of epidemio-
logical research on multimorbidity have been conducted 
in LMICs? (2) In which LMICs were multimorbidity 
studies conducted? (3) Which target populations have 
been involved in previous multimorbidity studies? (4) 
What were the study setting (facility based or community 
based)? (5) What chronic physical and mental conditions 
have been identified? (6) What is the prevalence of multi-
morbidity in LMICs? (7) How was multimorbidity defined 
and measured? (8) What kinds of risk factors have been 
identified? (9) What are the existing models of multi-
morbidity care? (10) What were the proposed and effec-
tive models of multimorbidity care in LMICs? and (11) 
What were the limitations of the multimorbidity studies 
conducted in LMICs?

Framework stage two: identifying relevant studies

Search strategy and information sources
PubMed (MEDLINE) will be the main database to 
be searched. For articles that are not indexed in the 
PubMed, Scopus, PsycINFO and Cochrane databases will 
be searched. For grey literature, Google scholar, WHO’s 
clinical trial register, WorldCat, Open Grey, Global Index 

Medicus and LILACS will be explored. Additionally, 
we will hand search the reference lists of all literature 
deemed relevant. Search results will be downloaded into 
a citation manager and imported to an EndNote library 
for further review and to identify duplicates.

The search terms to be used for epidemiology of NCDs 
multimorbidity include comorbidity, co-morbidity, multi-
morbidity, chronic conditions, chronic disease, noncom-
municable diseases, non-communicable diseases, adults 
and low- and middle-income countries.

The search terms used for the models of multimor-
bidity care include design of care, patient care manage-
ment, patient management, primary healthcare, model 
of care, patient care, progressive patient care, patient care 
team, patient care planning, continuity of patient care 
and comorbidity or co-morbidity or multimorbidity or 
multiple chronic conditions or multiple chronic disease 
or noncommunicable diseases or non-communicable 
diseases, adults and low- and middle-income countries. 
We used different synonyms of LMICs and the World 
Bank Country and Lending Groups 2018 fiscal year list 
of LMICs (https://​blogs.​worldbank.​org/​opendata/​new-​
country-​classifications-​income-​level-​2017-​2018). A draft 
of the full search strategy and data charting form are 
submitted as online supplementary file along with this 
manuscript.

Literature search will be conducted by experienced 
research team members. FAG is an expert and trainer 
of literature search and systematic reviews. BAY has 
completed a 5-day intensive training on literature searches 
and systematic reviews. Moreover, we will be using estab-
lished methods to ensure quality of the literature search, 
screening and information charting.

Framework stage three: study selection
We will be employing two levels of screening: (1) a title 
and abstract review and (2) full-text review. Two investiga-
tors will independently screen the title and abstract of all 
retrieved citations for inclusion against a set of minimum 
inclusion criteria identified. Articles deemed relevant by 
either or both of the reviewers will be included in the full-
text review. In the second step, the two investigators will 
then independently assess the full-text articles to deter-
mine if they meet the inclusion/exclusion criteria. Any 
discordant full-text articles will be reviewed a second time 
and further disagreements about study eligibility at the 
full-text review stage will be resolved through discussion. 
A third reviewer may be consulted for arbitration of any 
discordant decisions at this phase. Reviewers will meet at 
the beginning, midpoint and final stages of the abstract 
review process to discuss any challenges or uncertain-
ties related to study selection and to go back and refine 
the search strategy as needed. Throughout the review 
process, the number of studies included or excluded will 
be recorded. To establish agreement among the team, 
calibration exercise will be conducted on 25 randomly 
selected articles before screening and charting. A statis-
tical measure will be employed to assess inter-rater 

https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2017-2018
https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2017-2018
https://dx.doi.org/10.1136/bmjopen-2019-033320
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reliability and the internal validity of our study’s selection 
strategy. A minimum of 80% agreement between coders 
has been considered an acceptable threshold.56 The 
review process will be documented in sufficient detail to 
enable the study to be replicated by others.

Inclusion criteria for studies on the epidemiology of 
multimorbidity
We will be employing broad inclusion criteria to identify 
studies that measure the magnitude of multimorbidity, 
patterns of disease clusters, associated risk factors and 
impact of multimorbidity on patients in LMICs.

The following inclusion criteria must be met: (1) 
studies must refer to the multimorbidity of chronic illness 
in any clinical or non-clinical settings among adult popu-
lation (≥18 years old); (2) studies must investigate, assess 
or report the epidemiology of multimorbidity; (3) studies 
must be published in English.

With regard to study designs for the epidemiology 
of multimorbidity review, we will include prospective 
and retrospective cohort studies, case-control or nested 
case-control studies and cross-sectional studies. In addi-
tion, reference list of systematic reviews and scoping 
studies will be referred to search for further studies.

Inclusion criteria for the models multimorbidity care: 
(a) Studies must have assessed, implemented or reported 
effectiveness and outcome of multimorbidity care or 
any existing model of multimorbidity care in LMICs; 
(b) Studies that recommended guiding principles or 
approaches for designing effective models of multimor-
bidity care in LMICs.

Studies will be included if they describe concepts/prin-
ciples or models of multimorbidity care (eg, coordination 
of care, integration of care, patient-centred care, holistic 
care, generalist care, collaborative care and quality of 
multimorbidity care), outcome of multimorbidity care or 
impact of multimorbidity on health system in LMICs.

With regard to study designs for the model of multimor-
bidity care, we will include randomised controlled trials, 
quasi-experimental studies, prospective and retrospective 
cohort studies, case-control or nested case-control studies 
and cross-sectional studies. Reference lists of systematic 
reviews and scoping studies will be referred to look for 
studies that are not identified in the primary search.

Exclusion criteria for both the epidemiology and models 
multimorbidity care
Studies from HICs, study protocols, commentaries, edito-
rials and case reports will be excluded from this scoping 
review.

Although the mentioned inclusion and exclusion 
criteria will remain strict, we may iteratively define addi-
tional criteria as the research team become increasingly 
familiar with the subject matter through the full review 
of studies.

As quality assessment is not a typical requirement of 
scoping reviews,57 58 we will not apply a quality assess-
ment of the articles to be reviewed. However, to enhance 

accuracy and completeness of the evidence-based search, 
we will be employing the elements of the Peer Review of 
Electronic Search Strategies (PRESS EBC Elements).59

Patient and public involvement
No patient will be involved.

Framework stage four: charting the data
The data collection instrument is developed both for 
the magnitude and model of multimorbidity care by the 
study team to extract data from the included studies. 
The team collectively developed the data charting form 
and determined the variables and extent of detail of the 
information to be extracted. To ensure that the instru-
ment is capturing the information accurately, the study 
team will pilot the tool before the beginning of the 
review. For the epidemiology review, the data abstracted 
will include demographic information, methodology, 
setting, epidemiological findings and study limitations. 
For the model of care, the data abstracted will include 
demographic information, methodology, setting, inter-
vention details, all reported patient-important outcomes 
and study limitations. Data abstraction will be conducted 
by two independent reviewers and abstracted data will be 
compared. Any discrepancies will be discussed to ensure 
consistency between the reviewers. Based on the recom-
mendation by Arksey and O’Malley54 and Peters et al’s 
guidance for scoping review,53 the data mining process 
will involve descriptive analytical methods that summarise 
and synthesise information in a transparent way.

A draft charting form is developed based on the Joanna 
Briggs Institute (JBI) scoping review manual60 and Peter 
et al’s scoping review guidance53 as part of this protocol 
to record characteristics of the included studies and the 
key information relevant to the review question. Infor-
mation on the extraction field will include author(s), 
year of publication, source origin/country of origin, 
aims/purpose, study population and sample size, meth-
odology, intervention type/model of care (if available), 
comparator, duration of the intervention (if applicable), 
outcomes if any, key findings that relate to the review 
question and limitations of the studies. We will be using 
EndNote to manage and code references in the conduct 
and reporting of this scoping review.61

Framework stage five: collating, summarising and reporting 
the results
As per the recommendation by Levac et al,55 we will 
describe stage five in three distinct steps: analysing the 
data, reporting results and applying meaning to the 
results.

The data will be summarised and reported in such a 
way that maps the breadth of existing literature within the 
field of multimorbidity and its model of care in LMICs. 
We will be mapping the concepts underpinning multi-
morbidity research and the type and aggregate quality 
of evidence available in the LMIC context. In addition, 
the available evidence on multimorbidity and its models 
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of care in the context of LMICs will be mapped and 
described in detail. In order to facilitate usability of this 
scoping review, we will narrate the implications of findings 
within the broader context for research, policy and prac-
tice. Finally, we will provide an overview of the research 
field and where it currently stands and identify the gaps 
in knowledge that currently exist.

The output of our review will be presented using the 
Preferred Reporting Items for Systematic Review and 
Meta-Analyses Extension for Scoping Reviews (PRISMA- 
ScR) checklist and explanation format.62

Study timeline
The review team started preliminary searches in July 
2019 and planned to complete the literature searching, 
screening and data charting over 2 months. Collating, 
summarising and reporting the results will then follow.

Framework stage six: consulting with relevant stakeholders
Arksey and O’Malley54 indicated that consultation adds 
methodological rigour. Seeking stakeholders’ (policy 
makers, practitioners and researchers in Ethiopia) 
perspectives and their views in applying the result to the 
scoping study will be considered once the preliminary 
findings from stage five are produced.

Dissemination and ethics
This study will constitute the first scoping review aimed 
at identifying the types of available evidence in multi-
morbidity of chronic diseases, clarifying key concepts in 
the literature and elucidating models of multimorbidity 
care and analysing knowledge gaps in LMICs. The result 
will be helpful for researchers to identify knowledge gaps 
in the field. The results from this scoping review will 
guide the next phase of development of multimorbidity 
studies in Ethiopia and LMICs at large. Since the scoping 
review methodology consists of reviewing and collecting 
data from publicly available materials, this study does 
not require ethics approval.63 We believe the proposed 
scoping review is feasible, attainable and timely. We will 
prepare presentations to disseminate findings to relevant 
stakeholder and end-user groups at local, national and 
international conferences. We will also publish our find-
ings in a peer-reviewed journal.

We checked that there is no any registered review 
protocol on the same topic in International prospective 
register of systematic reviews (PROSPERO). As PROS-
PERO is not currently accepting scoping review protocols 
for registration,60 62 this scoping review protocol was regis-
tered in JBI review database (http://​joannabriggs.​org/​
research/​registered_​titles.​aspx).
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