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ABSTRACT
Objectives  Multimorbidity (MM) is a growing concern 
linked to poor outcomes and higher healthcare costs. While 
most MM research targets European ancestry populations, 
the prevalence and patterns in African ancestry groups 
remain underexplored. This study aimed to identify and 
summarise the available literature on MM in populations 
with African ancestry, on the continent, and in the diaspora.
Design  A scoping review was conducted in five databases 
(PubMed, Web of Science, Scopus, Science Direct and 
JSTOR) in July 2022. Studies were selected based 
on predefined criteria, with data extraction focusing 
on methodology and findings. Descriptive statistics 
summarised the data, and a narrative synthesis highlighted 
key themes.
Results  Of the 232 publications on MM in African-
ancestry groups from 2010 to June 2022—113 examined 
continental African populations, 100 the diaspora and 19 
both. Findings revealed diverse MM patterns within and 
beyond continental Africa. Cardiovascular and metabolic 
diseases are predominant in both groups (80% continental 
and 70% diaspora). Infectious diseases featured more in 
continental studies (58% continental and 16% diaspora). 
Although many papers did not specifically address 
these features, as in previous studies, older age, being 
women and having a lower socioeconomic status were 
associated with a higher prevalence of MM, with important 
exceptions. Research gaps identified included limited data 
on African-ancestry individuals, inadequate representation, 
under-represented disease groups, non-standardised 
methodologies, the need for innovative data strategies, and 
insufficient translational research.
Conclusion  The growing global MM prevalence is 
mirrored in African-ancestry populations. Recognising 
the unique contexts of African-ancestry populations is 
essential when addressing the burden of MM. This review 
emphasises the need for additional research to guide 
and enhance healthcare approaches for African-ancestry 
populations, regardless of their geographic location.

INTRODUCTION
Multimorbidity (MM), the co-occurrence 
of two or more chronic conditions in an 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Multimorbidity (MM) is a growing global health 
challenge. While much research focuses on 
high-income countries and mostly European-
ancestry populations, people with African-
ancestry are largely under-represented. Even 
when included, African Americans are often the 
primary focus and are known to be poorly rep-
resentative of continental African populations. 
The definition of MM and study methodologies 
vary across studies making global comparisons 
challenging.

WHAT THIS STUDY ADDS
	⇒ This study is the first comprehensive literature 
review on MM in African-ancestry populations. It 
shows that African-ancestry populations are not 
homogeneous and treating them as such may 
lead to erroneous conclusions and inappropriate 
public health interventions. The analysis of the 
literature identified crucial differences between 
MM studies and outcomes when comparing con-
tinental and diaspora African-ancestry popula-
tions and highlighted the pitfalls of using studies 
on African American populations as sole repre-
sentatives for all African-ancestry populations.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ By emphasising the under-representation of 
studies focused on African and African-ancestry 
populations, this study encourages more inclu-
sive research. It cautions against over-relying on 
diaspora African-ancestry populations as prox-
ies for continental African groups and makes a 
plea for prioritising more nuanced and larger 
studies from Africa. Furthermore, it underscores 
significant gaps in MM research and calls on the 
global scientific and health communities to in-
clude more diverse African-ancestry communi-
ties from the continent and the diaspora, and to 
be more context-aware in their methodologies, 
interpretations and conclusions.
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individual, is a growing global challenge.1 2 MM is associ-
ated with increased premature mortality,2 lowered quality 
of life,3 diminished mental health,4 5 increased polyphar-
macy risk6 and intensified health services utilisation and 
associated costs, particularly in resource-poor settings.7

There are, however, different interpretations of the 
MM definition and a lack of global consensus. Some use 
the above-described definition but highlight that there is 
no index condition or dominant disease in the affected 
individual.8 9 This is consistent with the WHO’s defini-
tion emphasising the chronic and long-term nature of 
conditions and the absence of hierarchy or clustering of 
diseases.10 Comorbidity, on the other hand, refers to addi-
tional conditions in patients with a primary condition of 
interest. The distinction between MM and comorbidity is 
important but not always clear, despite its critical impor-
tance for accurate phenotyping, research analyses and in 
healthcare settings. Additionally, there is variability in the 
nature and number of chronic diseases included in MM 
studies and the measurement methods used to assess MM 
across studies, as highlighted by a recent Delphi study.11

Improved life expectancy resulting from global health 
efforts has led to a rise in MM due to ageing populations 
and shifting lifestyle risk factors, including obesity and 
physical inactivity.1 12–14 MM encompasses various combi-
nations of chronic conditions, with concordant MM 
sharing origins and treatment requirements, and discor-
dant MM involving unrelated or differently managed 
conditions.15 As reviewed by Roomaney et al,16 in low 
and middle-income countries (LMICs), MM is further 
complicated by overlapping infectious disease burdens, 
poverty-related environmental stressors, limited social 
infrastructure and under-resourced healthcare settings. 
It is estimated that at least one-third of adults residing 
in LMICs have multiple chronic conditions,17 yet the 
epidemiology of MM in these regions remains relatively 
unknown.

Despite the substantial growth in MM studies, most 
have been conducted in high-income countries or among 
those of European-ancestry, limiting the generalisability 
of findings.16 18 Although studies involving diverse 
ancestries, particularly European and African Amer-
ican (AA) populations, indicate increased MM risk and 
adverse health outcomes among individuals of African-
ancestry,19 20 the analyses are primarily focused on AAs 
and often based on small sample sizes. Moreover, most 
studies examine single disease outcomes or comorbidities 
with an index disease, leaving the true burden of MM, its 
epidemiological characteristics and healthcare strategies 
in African-ancestry populations largely unknown.21

This scoping review is timely as the global health commu-
nity is advocating for diversity and inclusion in research 
studies, a viewpoint strongly echoed by researchers, 
healthcare professionals, policymakers and pharma. It is 
well recognised that African and African-ancestry popu-
lations are under-represented and understudied19 and 
this review and critical analysis of the published studies 
are, therefore, important to raise awareness. When global 

studies report continent-wide prevalence, the projections 
for African populations are often based on a few small 
studies on selected communities. They do not reflect the 
heterogeneity across Africa and in diaspora populations, 
providing false impressions that could lead to disastrous 
public health interventions in communities where the 
data and findings do not apply.

In addition to the limited representation of diverse 
populations, MM studies face several methodological 
challenges, including the lack of international consensus 
on the definition of MM and the frequent use of non-
standardised phenotype and laboratory-based measure-
ment methods. These inconsistencies hinder research, 
comparative assessments and the translation of findings 
into guidelines and interventions.22

This scoping review seeks to identify, evaluate and 
summarise existing evidence on MM prevalence, 
patterns, associated factors, and research gaps specific 
to African-ancestry populations. It provides insight into 
similar and divergent trends among continental and dias-
pora African-ancestry individuals, in order to inform the 
most appropriate and relevant future research priorities.

The following research questions were addressed to 
guide the scoping review: (1) How many studies have 
been done on this topic, and what are the geographical 
locations of the studied populations? (2) Which defini-
tions of MM and what study designs are commonly used 
in MM studies that include African-ancestry populations? 
(3) What are the common MM disease clusters among 
African-ancestry populations living on the continent and 
in the diaspora? (4) How does MM prevalence differ 
across sociodemographic characteristics and are these 
patterns consistent across continental and diasporic 
African populations?

METHODS
To assess MM within African-ancestry populations, a 
scoping review methodology was employed rather than a 
systematic review or meta-analytic approach as a scoping 
review is more appropriate when aiming to assess an 
emerging field of literature and identify research gaps.23 
This review began with the establishment of a research 
team consisting of members with expertise in epidemi-
ology, demography, clinical medicine, genetics and data 
science research in Africa. Members were from several 
African countries (Kenya, Nigeria, South Africa, Ghana 
and Uganda) and advised on the broad study aim and 
protocol, including search terms, databases and thematic 
synthesis. A review protocol for this study is not available.

Search strategy and database search
This review followed the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses for Scoping 
Reviews.24 The initial search was implemented in July 
2022 and included a comprehensive literature search 
by one researcher (MK) in consultation with a librarian 
and field experts. Five electronic databases (PubMed, 
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Scopus, Science Direct, Web of Science and JSTOR) 
were searched to identify relevant publications on MM 
in individuals of African-ancestry. The search strategy 
incorporated a combination of MeSH (Medical Subject 
Headings) terms and keywords, including ‘multimor-
bidity’, ‘comorbidity’ and ‘African population’ and their 
synonyms. The final search terms are listed in table 1 and 
detailed in online supplemental materials. Search terms 
relating to MM were derived from previous systematic 
reviews, and search themes 1 and 2 were combined using 
the Boolean operator ‘AND’. The search was limited to 
the title and abstract fields only, as a trial search found 
searching full text reduced the ability to detect relevant 
papers. Similarly, for this reason, a list of African coun-
tries was not included in the search strategy. Although 
the search terms were consistent across all databases, the 
search query was tailored to the specific requirements of 
each database.

The publication time frame was limited to 1 January 
2010–31 June 2022, as research on MM has increased 
significantly since 2010, with approximately 80% of publi-
cations published after this date.18

Citation management and study selection
After conducting database searches, the search output 
citations were downloaded in BibTeX format and 
uploaded to an electronic screening and data manage-
ment website, Rayyan.25 The deduplication function was 
employed to remove duplicates. For the first level of 
screening, only the title and abstracts of unique entries 
were reviewed to avoid wasting resources on articles that 
did not meet the minimum inclusion criteria. Entries 
were screened independently and blindly by MK and 
three other reviewers (IK, DMN and GAT), and studies 
deemed irrelevant were discarded. A third group (GA 
and MR) assisted with conflict resolution.

Eligibility criteria
The inclusion criteria were studies reporting epidemi-
ological data on MM or comorbidity in individuals of 
African-ancestry aged 18 years and above from conti-
nental Africa and studies including populations of 
African-ancestry in other global regions (eg, Caribbean, 
Europe, North America). Studies written in French were 
included to mitigate missing data from Francophone 
Africa.

The definition of MM used in this review was based 
on the Academy of Medical Sciences definition—the 

Table 1  Search term strategy

Search themes MeSH terms

1 Multimorbidity ‘comorbidity’ OR ‘co-morbidity’ OR 
‘multimorbidity’ OR ‘multi-morbidity’ 
OR ‘multiple chronic conditions’ OR 
‘chronic conditions’ OR ‘chronic 
disease’

2 African 
populations

‘Africa’ OR ‘African’ OR ‘African 
population’ OR ‘African ancestry’ OR 
‘African-ancestry’

Table 2  Study inclusion/exclusion criteria for the scoping review

Inclusion Exclusion

Methodology 	► MM defined as a combination of 
recognised diseases/conditions 
(eg, self-report or International 
Classification of Disease 9th revision 
(ICD-9) or 10th revision (ICD-10) 
codes)

	► MM defined as a combination of symptoms or pre-disease 
conditions, not defined as ICD-9 or ICD-10 diseases (eg, 
predisease, frailty, disability and quality of life)

	► Transitions or trajectories within a single disease or from one 
condition into another (eg, cancer progression)

Study design 	► Cross-sectional studies
	► Longitudinal quantitative studies, 
including retrospective and 
prospective cohort studies

	► Qualitative studies

	► Systematic reviews
	► Meta-analyses
	► Case studies
	► Expert opinion/committee reports

Population 	► Adult humans (18+ years)
	► African continent
	► African-ancestry diaspora

	► Infants, children or adolescents (<18 years)
	► Animal research

Publication date 	► 01 January 2010–31 June 2022 	► Prior to 01 January 2010
	► Post 31 June 2022

Publication type 	► Peer-reviewed journal articles
	► Clinical trials

	► Case reports
	► Reviews
	► Editorials
	► Letters

Language 	► English
	► French

	► Other languages

MM, multimorbidity.

https://dx.doi.org/10.1136/bmjgh-2023-013509
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coexistence of two or more chronic conditions, which 
included conditions in the following categories: phys-
ical non-communicable disease (NCD) of long duration, 
such as cardiovascular disease or cancer, a mental health 
condition of long duration, such as a mood disorder 
or dementia, or an infectious disease of long duration, 
such as HIV or hepatitis.21 The term ‘comorbidity’ was 
included, as it has been used interchangeably with MM 
in the past, although it is now recognised as a distinct 
concept.22 As per the Academy of Medical Sciences defi-
nition, acute conditions (<6 months) were not included 
in our definition. We use the term diaspora to specifi-
cally refer to populations of African-ancestry who no 
longer reside on the African continent, contrasting them 
to continental African populations residing in Africa. 
Table 2 provides a detailed summary of our inclusion and 
exclusion criteria.

Studies were excluded when both initial reviewers indi-
cated that they did not meet the eligibility criteria. When 
their responses were discordant, a third reviewer assessed 
the abstract, and in some cases, reviewed the full publica-
tion before deciding whether the publication met inclu-
sion criteria.

Data extraction and analyses
All citations deemed relevant after title and abstract 
screening underwent full-text review. Four reviewers (IK, 
MK, DMN and GAT) independently assessed the full texts 

(more than one person evaluated some citations), and 
study characteristics were captured electronically using a 
template to extract relevant data (online supplemental 
table S1). Data on MM definition, the approach to meas-
uring MM, the conditions included, and the characteris-
tics of the population under investigation were extracted. 
Studies were categorised by geographical location, partic-
ipant ancestry and study design. The chronic conditions 
assessed to define MM were collected and organised 
into categories based on the body system affected.11 Five 
reviewers independently extracted data and updated the 
extraction spreadsheet (OA, IK, MK, DMN and GAT). 
For the extracted variables (online supplemental table 
S1), the mean and SD, the absolute number or the 
percentage were recorded as appropriate.

To effectively analyse and interpret the extensive range 
of diseases evaluated, a categorisation approach was 
employed. Diseases were grouped into nine broader clus-
ters (table 3). These clusters were derived using a body 
system approach with nuances to reflect the major global 
mortality and morbidity disease burdens over the last 
decade26 and through consultation with clinicians.

Data summary and synthesis
The data extraction spreadsheet was imported into 
Microsoft Excel27 for validation and coding. The data 
were then exported into R Statistical Computing Tool 
(V.4.3)28 for analysis. Descriptive statistics were calculated 

Table 3  Disease clusters and the associated definition and diseases

Cluster Cluster detail Example conditions

Cancer Diseases in which abnormal cells divide 
uncontrollably and can invade nearby 
tissues.

Breast, lung, colon, cervical, and prostate cancers, Kaposi 
Sarcoma, etc.

Cardiovascular Chronic diseases that affect the heart 
and blood vessels.

Arrhythmias, atrial fibrillation, cardiomyopathy, coronary 
artery disease, heart failure, hypertension, peripheral artery 
disease, stroke, etc.

Infectious Conditions caused by persistent 
infections; including bacterial, viral or 
parasitic infections.

Chronic viral hepatitis (hepatitis D, E and G), hepatitis B, 
hepatitis C, HIV, human papillomavirus (HPV), long-COVID, 
tuberculosis, etc.

Metabolic Chronic diseases that affect the body’s 
metabolic system.

Dyslipidaemia, fatty liver disease, metabolic syndrome, 
obesity, type 2 diabetes mellitus, etc.

Musculoskeletal Chronic conditions that affect the 
bones, joints and muscles.

Chronic back pain, osteoarthritis, osteoporosis, rheumatoid 
arthritis, back syndrome with radiating pain, back syndrome 
with non-radiating pain, etc.

Neurological Conditions that affect the brain and 
nervous system.

Alzheimer’s disease, dementia, epilepsy, multiple sclerosis, 
Parkinson’s disease, autistic spectrum disorder, etc.

Psychiatric Disorders that affect mood, thinking and 
behaviour.

Attention deficit hyperactivity disorder (ADHD), bipolar, 
depression, generalised anxiety disorder (GAD), substance 
use disorders, post-traumatic stress disorder (PTSD), 
schizophrenia, etc.

Renal Chronic diseases that affect the kidneys. Chronic kidney disease, renal failure, end-stage renal 
disease, etc.

Respiratory Chronic diseases that affect the lungs. Asthma, bronchiectasis, chronic obstructive pulmonary 
disease (COPD), cystic fibrosis, sleep apnoea, pneumonia, 
etc.

https://dx.doi.org/10.1136/bmjgh-2023-013509
https://dx.doi.org/10.1136/bmjgh-2023-013509
https://dx.doi.org/10.1136/bmjgh-2023-013509
https://dx.doi.org/10.1136/bmjgh-2023-013509
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to summarise the data, with frequencies and percent-
ages utilised to describe nominal data. An UpSet plot29 
for the two groups of African-ancestry populations was 
constructed to visualise the disease clusters. A thematic 
synthesis was used to identify key themes emanating from 
the included articles.

Patient and public involvement
Patients and the public were not involved in this study. 
Clinicians known by the authors and working in MM 
across Africa were invited to comment.

RESULTS
Below we describe the results of our article search, the 
analyses of the included papers, and the themes identi-
fied through content analyses.

Search results
Figure 1 provides an overview of the search results. The 
initial search yielded 2397 articles, and after removing 
duplicates (366), 2031 unique records remained. Out 
of these, 1678 articles were excluded after screening. 
During the title and abstract screening phase, reviewers 

had disagreements on the exclusion/inclusion of 15% of 
the articles, which were resolved through discussion. A 
total of 353 abstracts were evaluated for eligibility, with 
47 articles excluded due to misclassification (n=23) and 
the exclusion of papers focusing on MM in COVID-19 
severity (n=24). 307 full-text articles were assessed, and 
an additional 74 exclusions were made due to misclassi-
fication (n=30) or the full text being unavailable (n=44). 
The BibTex citation file of analysed articles is available 
on GitHub (https://github.com/MADIVA-DSI/MM-in-​
African-ancestry-pops.git).

While multiple criteria led to paper exclusion, only one 
reason was assigned to each study. The most common 
exclusion reason was ‘inappropriate outcome’, indicating 
the research question did not address MM (as defined 
by the Academy of Medical Sciences) in African-ancestry 
populations, the focus of this review. These studies often 
examined comorbidity or broader chronic disease preva-
lence, prevention, and treatment strategies.

Study characteristics
The number of publications increased over the past 
decade from 5 in 2010 to 11 in 2022 (figure 2). While 

Figure 1  PRISMA-ScR flow diagram of the study selection process. Misclassified papers refer to those that on further 
analysis did not meet the inclusion criteria, for example, inappropriate outcome (did not meet the criteria for MM), Incorrect 
publication type (not original research). MM, multimorbidity; PRISMA-ScR, Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses for Scoping Reviews.

https://github.com/MADIVA-DSI/MM-in-African-ancestry-pops.git
https://github.com/MADIVA-DSI/MM-in-African-ancestry-pops.git
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there was a decline in papers addressing MM in African-
ancestry populations from 2020 to 2022, the upward 
trend persisted when including papers related to MM and 
COVID-19. During this period, we identified 23 publica-
tions associating MM as a risk factor for severe COVID-19 
in African populations (2020: 8 studies, 2021: 10 studies, 
2022: 5 studies).

Geographical location of African-ancestry populations studied
Figure 2 shows the number of publications per year by 
African ancestry population, distinguishing between 
those from the diaspora and the continent. The data show 
there were slightly more publications among continental 
populations (49%, n=113) than diaspora (43%, n=100), 
with 8% conducted in multiple countries involving both 
populations (n=19).

Figure  3 illustrates the global distribution of studies 
investigating MM in African-ancestry populations. 
Figure 3A presents the overall coverage of papers, while 
figure 3B displays the proportion of papers originating 
from different regions. Among the 113 papers focused 
on continental populations, the majority (55%) were 
conducted in Southern Africa (n=61), followed by East 
Africa (22%, n=24) and West Africa (15%, n=17). Less 
than 5% of studies included multiple African regions 
(n=3).

Diaspora studies were concentrated in North America 
(95%, n=94), specifically among AA, who were often part 
of diverse ancestry studies examining the influence of 
race on MM-related health outcomes. In Europe, dias-
pora studies typically involved recently migrated individ-
uals (born in Africa or first-generation migrants).

In continental and diaspora groups, epidemiological 
studies focused on determining disease clusters and 
prevalence in specific populations. The most common 
study designs were cross-sectional (67%, n=155) and 
longitudinal (31%, n=73). Incidence measurement of 
MM was primarily observed in diaspora studies. Around 
two-thirds of the studies were conducted in hospital 
settings, including primary care and clinical settings, 
while 36% involved the general population. In the dias-
pora, secondary analysis of large cohorts or databases 
was prominent (64% of diaspora studies), while conti-
nental studies often utilised prospective hospital-based 
cohorts (32%). Continental studies had smaller sample 
sizes (median (range)=990 (14 to 417 786)) compared 
with diaspora studies (median (range)=2022 (20 to 3 739 
528)).

Studies examined various risk factors for MM, 
including sociodemographic variables like age, sex and 
socioeconomic status (SES). Research conducted in 
North America was particularly interested in comparing 

Figure 2  Number of publications by African-ancestry population geographic origin. (A) Proportion of publications by 
population group over the full assessed timeframe (January 2010–June 2022) (n=232). (B) Proportion of papers by African-
ancestry population origin per year.
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MM between what they identified as race/ethnic groups. 
Some studies explored the impact of MM on mortality, 
morbidity, hospital resource utilisation, polypharmacy, 
adverse drug reactions and care integration.

Disease and MM ascertainment
We considered a study to have a clear definition of MM 
when it was stated in the objectives, methodology or 
discussion of the study. Our literature search found that 

most studies lacked clear MM definitions and showed 
considerable variability in disease inclusion. The terms 
MM and comorbidity were often used interchangeably, 
particularly in earlier studies.

Studies commonly employed disease counts to identify 
MM, but diseases included varied widely from 2 to over 
200. Many studies used an author-developed disease list 
or, in some cases, a tool used to determine MM, such as 

Figure 3  (A) Global location of participants from 213 multimorbidity studies in populations of African-ancestry. Studies 
including representation from both continental and diaspora populations (n=19) are not shown. (B) Distribution of papers in 
diaspora (n=100) and continental (n=113) African-ancestry populations by geographical region (n=213). Regional distribution is 
based on the five regions of Africa described by the United Nations Statistics Division (online supplemental table S2). ‘Africa’ 
includes countries from multiple regions.

https://dx.doi.org/10.1136/bmjgh-2023-013509
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the Charlson Comorbidity Index.30 31 These lists were 
available in 105 continental studies and 93 diaspora 
studies. In studies employing electronic health records 
or chart review, patient disease was identified mostly by 
ICD9 or ICD10 codes, based on clinical diagnosis. In 
smaller cohort studies, primarily in Africa, disease was 
determined through self-reporting or proxy variables 
such as medication use, or when clinical biomarkers were 
outside normal ranges. Although more cost-effective and 
feasible in resource-constrained research environments, 

the latter, particularly self-reporting, can introduce 
biases like recall errors and misclassification, potentially 
skewing the accuracy and prevalence of diagnoses.

Figure  4 illustrates the frequency of MM combina-
tions in continental and diaspora studies. The most 
studied cluster in continental studies was cardiovascular-
infectious-metabolic diseases (n=16). In the diaspora, 
psychiatric conditions (represented by more than one 
condition but grouped for simplicity) were most frequent 
(n=11), followed by cardiovascular-metabolic (n=10) and 

Figure 4  Distribution of disease cluster combinations (cancer, cardiovascular, infectious, metabolic, musculoskeletal, 
neurological, psychiatric, renal and respiratory) across 213 studies, stratified by (A) continental (113 studies) and (B) diaspora 
African-ancestry populations (100 studies). upSet plots generated using RStudio.



Kamp M, et al. BMJ Glob Health 2023;8:e013509. doi:10.1136/bmjgh-2023-013509 9

BMJ Global Health

metabolic-psychiatric (n=8) clusters. Cardiovascular (eg, 
hypertension) and metabolic diseases (eg, diabetes) were 
the most widely included in both groups. In continental 
populations, 80% of studies assessed cardiovascular 
(n=92) or metabolic (n=90) diseases, while in the dias-
pora, at least 70% focused on these conditions (cardio-
vascular (73%, n=72); or metabolic (72%, n=71)) (see 
figure 4).

In contrast, the diaspora and continental studies differ 
greatly in their assessment of infectious diseases (predom-
inantly HIV, Tuberculosis (TB) and malaria). Infectious 
diseases were more prevalent in continental studies 
(58%) compared with the diaspora (16%), whereas renal 
diseases, cancer, neurological and musculoskeletal disor-
ders were under-represented in both groups.

Sociodemographic characteristics such as age, sex, 
household income and SES were examined in relation to 
MM prevalence and cumulative disease counts in studies 
involving continental and diaspora populations. Older 
individuals, particularly those aged 60 years and above, 
were found to have a higher risk of MM in both conti-
nental and diaspora populations. However, among conti-
nental populations, MM was also observed in relatively 
younger adults, approximately 45 years and below.32–35

Differences in MM by sex were identified, with women 
often showing a higher prevalence of MM, particularly 
in cardiovascular-metabolic clusters.35–41 Low SES and 
income were generally associated with MM, but there 
were some population-specific differences. In the dias-
pora, lower SES was linked to higher MM prevalence and 
increased disease count,42–44 while in continental studies, 
the impact of SES was variable. Lower SES was associated 
with higher MM45–50 ; but differences were observed. For 
example, studies in South Africa,51 52 Burkina Faso41 and 
Ghana53 found that higher income was associated with 
concordant cardiometabolic MM, while lower incomes 
were associated with infectious disease-related MM.46 48 
In both populations, some studies revealed no effect of 
SES.32 54–56 Ancestry effects in diaspora studies varied 
depending on recent migrations to Europe or AA in North 
America. In the USA, AA ethnicity consistently posed a 
risk factor for MM across most MM clusters.19 57–61 One 
study assessing MM risk among men in a racially balanced 
and economically homogenous cohort in the USA found 
no difference in MM risk between AA and whites when 
in the same social environment.62 Conversely, studies on 
recent migrations indicated lower MM prevalence among 
African-ancestry migrant populations.63

Studies also identified significant geographic vari-
ations in MM prevalence and patterns.40 64 Using a 
population-based survey in South Africa, Akindele et al40 
observed distinct provincial differences, with lower rates 
of multiple chronic lifestyle diseases among residents of 
Limpopo, and Wong et al64 demonstrated the intricate 
geospatial complexities of MM disease clusters within a 
rural community in Kwa-Zulu Natal.

The impact of behavioural risk factors, such as smoking, 
alcohol consumption and physical activity, on MM and 

treatment outcomes was assessed in some studies. When 
assessed, physical activity was noted as being largely nega-
tively associated with MM, particularly within cardiomet-
abolic MM, due to its impact on cardiometabolic risk 
factors, such as obesity and waist circumference.65 
Alcohol and substance use were largely controlled for or 
considered as disorders themselves in most studies and, 
therefore, their effect on MM was not well described.32 46 
However, assessment of studies examining alcohol use 
and smoking behaviour showed conflicting effects. For 
example, smoking and alcohol consumption was posi-
tively associated with multimorbid patients suffering 
from post-traumatic stress disorder in South Africa66 but 
negatively associated with multimorbid women newly 
diagnosed with breast cancer; however, these bivariate 
associations did not persist in multinomial models.67

Thematic analysis
An in-depth review of included papers was used to extract 
recurring themes from the data. These themes were 
further reviewed and refined in consultation with the 
authorship team. While the quality of individual studies 
was not assessed in this review, caution was exercised in 
comparing the studies due to their diverse approaches 
in exploring MM in different settings. The themes below 
should not be viewed in isolation from one another, as 
they overlap somewhat and need to be integrated when 
considering solutions. First, we describe the limitations in 
terms of non-standardised terminology and data collec-
tion, a feature common across many disciplines, but we 
then highlight the heterogeneity among the combina-
tions of chronic conditions that have been included in 
MM, but that in both African and diaspora studies the 
cardiovascular and metabolic clusters are most commonly 
studied.

Heterogeneity and inconsistency in terminology and 
methodological approaches
Similar to previous systematic reviews,16 33 68 our findings 
highlight substantial heterogeneity in the terminology 
and methodological approaches used in the identified 
studies. This variability is not surprising given the rela-
tively recent emergence of MM as a concept in health-
care research and the ongoing debates surrounding its 
definition and measurement.11 Most studies used cross-
sectional designs to estimate MM prevalence, while fewer 
employed longitudinal designs, possibly due to conven-
ient and cost-effective participant recruitment. Conti-
nental African studies, with smaller sample sizes and reli-
ance on self-reported data, may lead to biased prevalence 
and outcome estimates.

MM can be measured by counting the number of 
morbidities or using an MM index that considers both 
the number and severity of diseases, but the latter may be 
limited by data requirements.68 Variability in MM measure-
ment is influenced by national health priorities and data 
availability. Furthermore, debates around disease clusters 
and groupings persist, with some advocating conditions 
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on the same spectrum or targeting the same organ system 
collectively rather than separately,69 particularly for well-
managed conditions like hypertension.70

Dominance of cardiovascular-metabolic disease clusters
Distinct regional variation in disease clusters was observed. 
Continental populations exhibited a co-occurrence of 
cardiometabolic clusters and chronic infectious diseases, 
while the diaspora showed a dominance of psychi-
atric conditions, often combined with cardiometabolic 
diseases. This aligns with previous research highlighting 
depression and cardiometabolic disorders as commonly 
observed MM clusters.16 71–73 Nonetheless, it is important 
to acknowledge that the available data suggest that the 
prevalence of condition clusters is strongly influenced 
by the context and population in which the research is 
conducted. Thus, when electronic health records were 
available, or when utilising large international cohorts, 
the number of diseases assessed to determine MM were 
much greater than smaller hospital or community-based 
cross-sectional cohorts.

In LMICs, such as those in Africa, chronic infectious 
illnesses like HIV/AIDS and TB are more prevalent. This 
is partially attributable to the longer life expectancies 
made possible by antiretroviral therapy, and the subse-
quent increase in susceptibility to NCDs at older ages.21 
Additionally, the cardiometabolic-infectious cluster may 
be exacerbated by the adverse effects of antiretroviral 
therapies on cardiovascular health.74–76

The dominance of specific clusters limits the under-
standing of the prevalence of concordant and discordant 
conditions and their associations with other diseases 
and health outcomes. However, one continental study 
found similar prevalence rates for concordant and 
discordant MM (approximately 12% each),41 suggesting 
their comparable significance. Another study examining 
the association between physical MM and depression in 
six LMICs, including Ghana and South Africa, demon-
strated that physical MM significantly increases the odds 
of depression, with a dose-dependent relationship as the 
number of diseases increases.77

Diverse effects of age, sex and SES across populations
Factors associated with MM risk in African-ancestry popu-
lations, such as age, sex, education, SES and comorbid-
ities, were examined. Similar to studies conducted in 
high-income countries, older age, female sex and lower 
SES were identified as risk factors for MM. However, 
nuances were observes, highlighting the importance of 
context-specific research.

Older age consistently showed a higher prevalence of 
MM in both populations; however, in continental popu-
lations, infectious disease burden contributed to younger 
adults being diagnosed with MM.32 35 64 Women of all 
ages were at increased risk of MM, potentially influenced 
by biological differences or social factors such as living 
and working environments, care-seeking behaviour and 
income inequalities.21 The relationship between sex and 

MM varies depending on the specific diseases considered; 
as suggested in previous research. We noted men to be 
more at risk when evaluating psychiatric disorders such as 
substance abuse disorders. Low SES, typically measured 
by education, income, occupation or a composite of 
these, was identified as a risk factor for MM, with some 
disease-group intricacies. Also, SES may influence other 
factors such as sedentary lifestyles, health awareness and 
access to healthcare.48 54 Furthermore, disentangling 
social context and ethnicity in MM risk among diaspora 
populations remains challenging.

Diaspora studies often include race as a covariate to 
compare MM prevalence among different racial groups. 
However, variations in study methodology and termi-
nology make it challenging to synthesise and interpret 
interethnic differences in MM risk. It remains unclear 
whether genuine disparities exist beyond differences in 
diagnosis or survival rates. USA-based diaspora studies 
suggested significant differences in MM prevalence and 
health outcomes across ethnicities, with AAs often having 
a higher prevalence. For example, Mochari-Greenberger 
and Mosca,78 reported higher readmission rates among 
hypertensive Hispanic and AA patients with comorbid 
diabetes than Whites. Clements et al79 noted that AA 
had increased odds of most multiple chronic condi-
tion combinations compared with Whites as well as and 
an increased risk of mortality even when adjusting for 
disease combinations. However, psychiatric disorders, 
such as depression and anxiety, were noted as being more 
prevalent in European-ancestry populations,19 80 likely 
due to under-reporting or underdiagnosing, particularly 
among men who may be more reticent to seek help from 
mental health services, compared with non-AA. A recent 
migration study in the Netherlands revealed that ethnic 
inequalities in MM persisted when adjusting for the lower 
SES of ethnic minority groups.81

Integrating care to address complex health outcomes associated 
with MM
The literature consistently showed that MM is associated 
with higher levels of health resource utilisation (eg, medi-
cations, primary care, emergency services) and adverse 
health outcomes (eg, mortality, hospitalisations and 
reduced quality of life), irrespective of disease clusters. 
Several studies, including those by Aparasu et al,82 Bhaga-
vathula et al50 and Simakoloyi et al,83 support these find-
ings. Although patients with MM require frequent health-
care access, social determinants such as SES, geographic 
location and healthcare system factors can hinder access. 
Perry et al84 described these factors as significant barriers 
to quality patient-centred care for older multimorbid AA 
men, despite their higher MM burden.

Multiple studies have highlighted the limitations 
of traditional healthcare systems that focus on single 
diseases and have recommended a shift towards an 
integrated care model (ICM) where practitioners from 
various specialties collaborate in managing patients with 
multiple conditions.64 85–87 Wong et al64 emphasised the 
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need for integrated management after observing high 
rates of uncontrolled hypertension (57.5%), diabetes 
(70.4%) and untreated TB in a rural South African 
population despite successful HIV management—78% 
of their cohort had undetectable HIV-1 RNA viral loads. 
However, implementing ICM poses challenges due to 
the increased complexity and time required for treating 
unrelated conditions. Limited evidence exists on the 
effective management of multiple conditions, particu-
larly in resource-constrained settings like Africa. None-
theless, Khabala et al87 noted that ICM could improve 
the flexibility of care delivery and reduce clinician work-
load among patients with mixed chronic conditions in 
Kenya, and, in South Africa, ICM reduced HIV stigma in 
health facilities due to the non-segregation of patients,88 
and with consolidated guidelines, patient education 
materials and information systems, this could improve 
treatment and care for MM patients.89 90 Implementing 
ICM in South Africa is estimated to have minimal addi-
tional costs, approximately USD1.06 (SD:0.33) per 
patient visit, over the current mean cost of USD4.94 
(SD:0.70).91

Insufficient data exist to quantify the burden of NCDs 
in health facilities in sub-Saharan Africa (SSA) and their 
readiness to manage the growing NCD epidemic. Some 
studies, mainly in South Africa, have investigated the 
possibility of expanding HIV clinics to address cardiovas-
cular diseases like hypertension and diabetes.92 Despite 
the potential of integrated care to improve patient care 
and decrease individual and healthcare system costs, 
a significant gap in clinic and hospital staff training 
remains a barrier to effective implementation.93–96

Challenges in statistical analysis approaches
Studies primarily employed univariate descriptive anal-
ysis, while logistic regression was the preferred method 
for assessing the relationship between MM and exposure 
variables or MM’s impact on an outcome. While simple 
modelling techniques offer interpretability advantages,97 
there is room for additional analyses through advanced 
machine learning (ML) and robust computational 
approaches. These approaches could reduce dependence 
on hand crafting by domain experts and scalability for 
the growing size of data and the number of variables.97 98 
Few studies reported model goodness-of-fit assessment 
or variable selection approaches to refine multivariate 
models. Using the best subset of variables that contribute 
to the outcome of interest can lead to more useful and 
informative models.

Despite the advantages of imputing missing data 
and available software for implementation, few studies 
addressed missingness. There was limited assessment 
of the spatial and temporal distribution of coexisting 
diseases, which could provide valuable information on 
MM hotspots and associated factors. Such studies can 
also offer insights into the future MM population profile 
and the likely change in MM prevalence.

DISCUSSION
This scoping review identified 232 relevant articles and 
used thematic analysis to address the aim of the review; to 
identify, evaluate and summarise the available published 
evidence on MM in African-ancestry populations and 
identify research gaps and future recommendations. 
The themes are often interdependent and should not be 
viewed in isolation.

Overview of included articles
The review revealed significant heterogeneity in MM 
terminology, methodology and disease measurement. 
While cardiovascular-metabolic disease clusters were 
dominant, regional variations were observed. Risk factors 
for MM in African-ancestry populations were similar to 
those found in European populations and high-income 
countries, including older age, female sex and lower 
SES,99 100 with important exceptions. Therefore, the 
nuanced differences, highlighting the need for context-
specific research and the identification of major gaps, 
need to be considered in the interpretation of MM in 
these populations.

Research gaps and recommendations for future research
Based on the included literature, we identified six 
research gaps and below we describe how they could 
be mitigated. These interconnected areas describe 
crucial interventions that would advance evidence-based 
research on MM and thereby potentially enhance patient 
care and health outcomes.

Paucity of data globally (sample size and complexity of data)
Limited data availability and a lack of large-scale epidemi-
ological studies on MM, particularly in African-ancestry 
populations, hinder our understanding of MM preva-
lence and patterns in diverse populations. Future studies 
should increase sample size and undertake longitudinal 
population-based studies to better understand MM’s 
longitudinal trajectory. Additionally, including genetic 
data in these studies can offer valuable insights into MM 
causation and the interplay between genetic and envi-
ronmental factors. Gathering comprehensive data will 
improve our understanding of MM and facilitate more 
targeted interventions.

Lack of representation (many African countries and ethnic groups 
have no published data)
African-ancestry populations are under-represented in 
the MM literature, both within and outside of Africa. 
Furthermore, other socioeconomic and health factors 
impact MM prevalence in groups and marginalised 
communities. More research is needed in African-
ancestry individuals in Central and South America as well 
as recent and growing migrant populations in Europe 
and elsewhere, who may have unique MM experiences. 
The Research on Obesity and Diabetes among African 
Migrants (RODAM) study highlights the influence of 
migration on MM risk factors in people originating from 
Ghana and emphasises the importance of understanding 
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the sociodemographic, cultural, and healthcare contexts 
of African-ancestry migrants for a comprehensive under-
standing of MM.101

Underrepresented disease areas (health priority mismatch)
On assessing the Global Burden of Disease (GBD) 
morbidity estimates both globally and within SSA, a 
mismatch between health priorities and the diseases inves-
tigated is evident (GBD morbidity estimates are found in 
online supplemental figure S1). Cardiometabolic and 
infectious diseases are the leading disease burdens in 
SAA,26 which aligns with the focus of continental studies. 
This alignment is also true for cardiovascular diseases 
globally. However, mental health conditions among 
adults younger than 50 years and cancer among individ-
uals older than 50 also account for a significant health 
burden in SSA, yet these clusters, particularly cancer, 
appear to be rarely assessed in continental MM studies. 
Additionally, as life expectancy rises in Africa, muscu-
loskeletal and neurological diseases associated with the 
elderly will become more prevalent and should be inves-
tigated.

Moreover, there is a paucity of evidence on how clusters 
of conditions develop and change over time, making it 
challenging to predict how disease burdens might change 
within an individual’s life, and to identify the best inter-
ventions and care approaches. Key factors to consider 
when assessing long-term health in SSA include not only 
infectious and NCD but also the combined effects of 
childhood malnutrition, and high rates of maternal HIV 
infection.64

Lack of standardised study designs and data collection protocols
The absence of standardised definitions and measure-
ments and uncertainties about the applicability and 
validity of MM assessment tools in African-ancestry popu-
lations must be addressed. Moving forward, it is crucial 
to establish standardised criteria and methods to ensure 
consistent and accurate identification of MM across popu-
lations and regions while recognising the importance of 
context-specific assessments. This should be applied both 
to study communities that remain unexplored and to all 
the different disease clusters.

Need to leverage additional data analysis approaches
In addition to traditional statistical approaches to epide-
miological research, recent studies beyond African 
populations have utilised emerging ML techniques to 
understand the complex nature of MM.102 103 These ML 
techniques can be categorised into pairwise, probabil-
istic, factorisation and temporal methods.102 Pairwise 
methods are relatively simple but limited in capturing 
complex interactions and multiple co-occurring diseases 
common in ageing populations. Probabilistic methods, 
such as Hidden Markov Models, provide an overall view 
of disease relationships. Factorisation methods, like 
non-negative matrix factorisation, offer interpretability 
but may struggle with encoding suppressiveness among 

diseases. Advanced ML techniques, including deep 
learning, show promise in unravelling the complexity of 
MM.102 These techniques can infer co-occurring diseases, 
assess data trustworthiness, identify patterns, analyse 
longitudinal aspects, integrate multiple data sources 
and provide interpretable insights.104–106 Future studies 
should also consider employing ML and prediction 
modelling approaches, building on successful collabora-
tions between domain experts and ML researchers.

Invest in translational research
To comprehensively understand the interplay between 
MM, the healthcare system and the cultural/religious 
context, diverse perspectives must be considered. The 
gaps described above, therefore, need to be addressed in 
the specific milieu of the study communities and adapted 
to suit the context, while striving to generate interop-
erable data fit for use in comparative studies. Despite it 
being crucial to explore patients’ experiences, caregivers’ 
challenges and clinicians’ perspectives regarding MM in 
African-ancestry populations, there is currently limited 
research in these domains. Additionally, cultural and reli-
gious beliefs will likely influence perceptions and behav-
iours related to MM. Assessing the financial and social 
costs of MM is also necessary. This knowledge can inform 
policy shifts, treatment approaches and clinical guide-
lines, leading to improved diagnosis, risk prediction, and 
treatment strategies.

Strengths and limitations of this scoping review
This scoping review is the first to summarise the literature 
on MM prevalence and patterns in African-ancestry popu-
lations worldwide. Dividing studies into continental and 
diaspora African-ancestry populations revealed impor-
tant differences. By involving a multidisciplinary team 
of epidemiologists, demographers, clinicians, geneticists 
and data scientists, with representation from multiple 
African countries, we optimised the inclusion of relevant 
studies and ensured cultural sensitivity during the writing 
process. However, limitations such as limiting our search 
strategy to title and abstract only, and assessing open 
access texts or those available through institutional logins 
may have resulted in some literature being excluded. 
The literature did not lend itself to a systematic review or 
meta-analysis and, therefore, we did not perform quality 
assessment on the publications using standardised tools. 
Nevertheless, our results emphasise the necessity for addi-
tional research on MM in African-ancestry populations 
and the development of context-specific guidelines for 
prevention and management across different geographic 
locations.

CONCLUSION
In reviewing the literature on MM in populations with 
African-ancestry, we observed distinct disease clusters 
and varying effects of social determinants of health 
on MM. We provide strong evidence that Black Ameri-
cans (also referred to as AAs), the most widely studied 
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African-ancestry group, are not a good proxy for all 
Africans. Furthermore, continental African regions and 
populations are highly diverse in their health profiles, 
exposures and behaviours. To address MM effectively in 
African-ancestry populations, we identified six research 
gaps: limited data availability, inadequate representation, 
under-represented disease clusters, absence of standard-
ised study designs and data collection protocols, the need 
for innovative data analysis approaches and the need for 
more translational research. Additionally, considering 
the complexities observed among populations, it is 
crucial to account for location, resources and environ-
mental context when developing interventions to miti-
gate the burden of MM, especially in African-ancestry 
populations.
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