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ABSTRACT

Objective To estimate the pooled prevalence of
multimorbidity (>2 non-communicable diseases in the
same individual) among adults of the general population of
Latin American and the Caribbean (LAC).

Design Systematic review and meta-analysis.

Data sources MEDLINE, Embase, Global Health, Scopus
and LILACS up to 1 July 2020.

Eligibility criteria for selecting studies The outcome
was the prevalence of multimorbidity. Reports were
selected whether they enrolled adult individuals (age >18
years) from the general population.

Data extraction and synthesis Reviewers extracted
relevant data and assessed risk of bias independently. A
random-effects meta-analysis was conducted to report
pooled prevalence estimates of multimorbidity; pooled
estimates by pre-specified subgroups (eg, national studies)
were also pursued.

Results From 5830 results, we selected 28 reports,
mostly from Brazil and 16 were based on a nationally
representative sample. From the 28 selected reports, 26
were further included in the meta-analysis revealing a
pooled multimorbidity prevalence of 43% (95% Cl: 35%
to 51%; 1% 99.9%). When only reports with a nationally
representative sample were combined, the pooled
prevalence was 37% (95% Cl: 27% to 47%:; [%: 99.9%).
When the ascertainment of multimorbidity was based on
self-reports alone, the pooled prevalence was 40% (95%
Cl: 31% to 48%; I 99.9%); this raised to 52% (95% Cl:
33% to 70%; I%: 99.9%) for reports including self-reported
and objective diagnosis.

Conclusions Our results complement and advance those
from global efforts by incorporating much more reports
from LAC. We revealed a larger presence of multimorbidity
in LAC than previously reported.

PROSPERO registration number CRD42020196177.

INTRODUCTION

The Academy of Medical Sciences defines
multimorbidity as ‘the existence of two or
more medical chronic conditions in a single
individual’.! Subjects with multimorbidity
tend to increase healthcare utilisation and
costs of primary and secondary care services®;
also, multimorbidity has a subsequent impact
on quality of life.”

Strengths and limitations of this study

» Most of the analysed data came from Brazil prevent-
ing region representativity.

» High heterogeneity was present in the analysis,
mainly due to different conditions included to define
multimorbidity.

» Participant’s age seems to explain high heterogene-
ity as age range in studies is very wide.

» Abias due to self-reporting of conditions may under-
estimate the real burden of multimorbidity in Latin
American and the Caribbean region.

In high-income countries, multimorbidity
rates are heterogeneous but seem depend
on individual’s age. Thus, in a cross-sectional
study using the data set of medical practices
in Scotland, the prevalence of multimorbidity
was 23% using a list of 40 conditions, and
was present mainly in older people.* More-
over, multimorbidity seems to be increasing
in low-income and middle-income countries
(LMIC), where data are yet scarce.’” The
increase of life expectancy in Latin American
and the Caribbean (LLAC) has been associated
with greater incidence of non-communicable
conditions,” with the consequent emergence
of multimorbidity.

Multimorbidity prevalence has been
explored and summarised in some system-
atic reviews around the world”® and results
ranged from 5% to 98%; nevertheless, their
results were mainly informed by data from
high-income countries. In a relatively recent
systematic review,” 31 LMIC were included
with a prevalence of multimorbidity of 30%,
compared with an estimate of 38% in high-
income countries. However, only nine studies
from the LAC region were included. More-
over, pooled estimates by region were not
elucidated, preventing to have appropriate
indicators of the burden of multimorbidity
in this region. A more recent systematic
review has reported a pooled prevalence
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of multimorbidity in LMIC between 3% and 90%, with
almost 80% of the studies being from Brazil, China, South
Africa, India, Mexico and Iran.'”

The lack of evidence about multimorbidity may have
important consequences for research, public health and
clinical management in LAC region. For example, multi-
morbidity was not appropriately defined up to 2018; in
addition, whether estimates depend on sex or setting
characteristics (ie, rural vs urban areas) should be also
studied. Moreover, the need of surveillance systems to
assess multimorbidity may be elucidated as these esti-
mates have not been estimated in LAC region. Thus,
from the public health perspective may not be easy to
take appropriate decisions or implement adequate strate-
gies to tackle the problem of multimorbidity.

As a result, we aimed at providing robust evidence
about multimorbidity prevalence estimates in LAC
region through a systematic review and meta-analysis of
population-based surveys. These results evidence may
help to guide interventions and policies so that they
can focus on the most pressing frequent multimorbidity
phenotypes in LAC.

METHODS

Protocol

This systematic review was registered in PROSPERO.
We aimed to identify the population-based prevalence
of multimorbidity in LAC, and to study whether this
prevalence varies by multimorbidity definitions, sex and
urban-rural settings.

Eligibility criteria

Reports were selected whether they enrolled adult indi-
viduals (age =18 years) from the general population. We
focused on LAC populations; therefore, we excluded
studies with LAC individuals in countries outside the
LAC region, and studies with only foreign subjects in
LAC nations. Population-based studies were defined as
those following a random sampling approach, and such
sample was taken from the general population. On the
contrary, studies addressing specific populations (eg,
pregnant women), those with individuals with specific
conditions (eg, people with hypertension) or subjects
with specific risk factors (eg, obese or alcohol disorders)
were excluded.

The outcome of interest was the prevalence of multi-
morbidity, defined as the existence of 22 chronic condi-
tions in the same person.' Other different definitions
of multimorbidity were considered in this review (eg,
>3, >4 or =b conditions) as the current definition (=2
conditions) is relatively recent. In addition, the presence
of chronic conditions could have been measured, self-
reported or a combination of these approaches.

Information sources
The search was conducted on 10 January 2020 and then
updated on 1 July 2020. We used Ovid search engine,

comprising MEDLINE, Embase and Global Health
databases; and in parallel, we also searched Scopus and
LILACS. In all of these, searching was carried out without
time or language restriction. The search strategy and
terms used is detailed in online supplemental tables 1-3.

Study selection

Results from each search engine were downloaded and
saved in EndNote where duplicates were removed. After
that, information was transferred to Rayyan, an open
access online tool for systematic reviews.'' Titles and
abstracts were reviewed by two researchers in an inde-
pendent way, and disagreements were solved by a third
party. After this screening phase, selected reports were
downloaded and independently studied in detail by two
researchers, and similarly, discrepancies were solved by a
third party. Finally, selected studies were examined again
to check for data duplication, that is, different reports
that used the same data (eg, multiple reports based on
the same underlying data). In this case, the paper with
more information or the one with the largest sample size
was included in the review and meta-analysis.

Data collection

An extraction template form was built by the authors
and tested with a random sample of selected studies.
After starting data collection, the form was not further
modified. This form included study characteristics:
study design, country, if it was a nationally representative
sample, sample size, year of data collection, age range,
age mean, proportion of women and if it was urban, rural
or both. The extraction form also collated the definition
of multimorbidity used, self-reported or a combination
of self-reported and measured, the number and a list of
chronic conditions studied, and the prevalence of multi-
morbidity (overall, by sex, and by rural or urban settings).

Risk of bias of individual studies

Risk of bias of selected studies was evaluated using the
Newcastle-Ottawa Quality Assessment Scale adapted
for cross-sectional studies as in a previous report.'* This
tool is focused on selection process (representativeness,
sample size and non-respondents), and the assessment
of the outcome (independent blind assessment, self-
report or not description). The items of this scale were
implemented in an Excel spreadsheet and assessed inde-
pendently by two reviewers; discrepancies were solved by
a third party.

Summary measures
Our systematic review followed the Preferred Reporting
Items for Systematic Review and Meta-Analysis toolkit (see
checklist in online supplemental table 4). We presented
a qualitative and quantitative summary. The qualitative
summary described the characteristics of the study (as
listed above), whereas the quantitative summary explored
pooled prevalence estimates.

Statistical analyses were performed using Stata V.16 for
Windows (StataCorp). The ‘metaprop’ command attains
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a pooled estimate as a weighted average, by fitting a
logistic-normal random-effect model without covariates,
but random intercepts.'® After that, the pooled estimate
was calculated using the Freeman-Tukey arcsine transfor-
mation as suggested in literature.'

Because the selected studies were different in nature,
scope (eg, national surveys vs community/subnational
studies, or urban vs rural settings) and sample size, we
conducted random-effects meta-analysis for comparing
estimates in specific subgroups (eg, national studies
only). In addition, stratified meta-analysis (eg, by sex, and
by urban/rural settings) was pursued. Sensitivity analyses
were also conducted that focused on age by including
studies with individuals aged 50+ and 60+ years, and also
with studies whose data was collected from 2010 and
onwards, as well as 2015 and onwards. Besides, as many
of the studies were conducted in Brazil, a comparison
of pooled estimated between Brazil and other countries
together was also carried out.

Finally, meta-regression was also conducted as a high
level of heterogeneity was expected. Meta-regression
command in Stata investigates if between-study heteroge-
neity can be explained by one or more of the variables
included in the review.

Patient and public involvement
Patients or the public were not involved in the design, or
conduct, or reporting, or dissemination plans of our research.

RESULTS

Selection process

The search strategy yielded 5830 titles and abstracts after
removing duplicates (see figure 1); of these 66 were
studied in detail and 28 reports met the inclusion criteria.

Records identified through d:
searching (n = 5829)
OVID (n=4118); SCOPUS (n=275);
LILACS (n=1436)

Additional records identified
through other sources
(n=1)

] [ Identification ]

Records after duplicates removed
(n=5830)

Screening

Records screened Records excluded
(n=5830) (n=5764)
Full-text articles assessed
Zz for eligibility
3 (n = 66) Full-text articles excluded,
%ﬂ with reasons
\ (n=38)
Wrong outcome  (n =17)
) Studies included in Wrong sampling  (n =5)
qualitative synthesis Wrong population (n =5)
(n=28) Duplicates (n=11)
3 l
[
°
% Studies included in
= quantitative synthesis
(meta-analysis)
(n=26)
Figure 1 Flowchart of studies included in the systematic
review.

For quantitative analyses, 26 reports were included (2
were excluded as the definition of multimorbidity was
=5 chronic conditions), representing information for 12
LAC countries.

General characteristics of selected studies
As shown in table 1, Brazil contributes with a total of 20
data points'*; Mexico with 4 data points® **~*"; Peru with
3 data points™ ***’; Colombia with 2 data points® *’; and
Argentina,41 Cuba,36 Dominican Republic,36 Kl Salvador,23
‘]amaica,23 Panama,% Puerto Rico® and Venezuela® with
1 data point each. On the other hand, only 16 studies
analysed a nationally representative sample (table 1).

Data from 37 country-level points were used to calcu-
late pooled estimates using a definition of multimorbidity
of 22 chronic conditions. Only one country (Brazil)
used an additional definition of multimorbidity (ie, =3
chronic conditions) in eight different reports. Fourteen
reports had information to calculate estimates for urban
settings,'? 1771922 2527 2933 35 383942 (0 6 reas seven had infor-
mation from rural areas,'® 2273 383942

Finally, the number of conditions evaluated to define
multimorbidity ranged from 5 to 29, with a mean of
12.3 (SD: 5.7) conditions (online supplemental table 5).
Hypertension and type 2 diabetes were the only condi-
tions included in all the definitions of multimorbidity.

Synthesis of results

The meta-analysis included 26 studies with information
with a pooled estimate of multimorbidity defined as =2
chronic conditions of 43% (95% CI: 35% to 51%; 1%
99.9%; see figure 2); whereas the pooled estimate for
multimorbidity using >3 chronic conditions was 40%
(95% CI: 22% to 57%; 1%: 99.9%).

As many of the studies were from Brazil, the pooled
estimate of multimorbidity (=2 chronic conditions) for
this country was 50% (95% CI: 37% to 63%; 1% 99.9%),
whereas the pooled estimate for other countries together
was 35% (95% CI: 26% to 43%; 1% 99.7%). Nationally
representative samples had a pooled estimate of multi-
morbidity of 87% (95% CI: 27% to 47%; 1*: 99.9%), while
this estimate was 48% (95% CI: 35% to 61%; 1% 99.9%)
for non-nationally representative samples. Similarly, when
multimorbidity was assessed as self-reported, pooled prev-
alence was 40% (95% CI: 31% to 48%;1% 99.9%), but the
prevalence was 52% (95% CI: 33% to 70%; 1% 99.9%) for
those which have objectively measured and self-reported
chronic conditions.

On the other hand, when analysis was conducted using
studies which data was collected from 2010 and onwards,
pooled prevalence of multimorbidity was 48% (95% CI:
34% to 61%; 1% 99.9%), whereas this estimate was 44%
(95% CI: 24% to 65%, 1*: 99.8%) for studies from 2015
and onwards. This approach was used because time can
have an impact on estimations due to the health tran-
sition in LMIC. Similarly, when assessing only studies
including subjects of 50 years and over, the pooled prev-
alence of multimorbidity was 62% (95% CI: 51% to 73%;
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Multimorbidity (2+): Pooled prevalence

Study

Andrade (Brasil) (2010) L d
Andrade (Brasil) (2010) -
Boing (Brasil) (2012) -+

De Souza Santos Machado (Brasil) (2012) —
Aguiar (Brasil) (2015)
Nunes (Brasil) (2015)
Agrawal (Mexico) (2016}
Nunes (Brasil) (2016)
Valadares (Brasil) (2016)
Olivares (Argentina) (2017) -+
Bustos-Vasquez (Mexico) (2017) *

Cavalcanti (Brasil) (2017) -
Nunes (Brasil) (2017) *

Nunes (Brasil) (2017)

Taype-Rondan (Peru) (2017) *

Amaral (Brasil) (2018)

Araujo (Brasil) (2018) *
Camargo-Casas (Colombia) (2018) +,
Costa (Brasil) (2018) 1
Nunes (Brasil) (2018) .
Macinko (Brasil) (2018) [l
Macinko (Colombia) (2019) - :
Macinko (El Salvador) (2013) Il
Macinko (Jamaica) (2019) -+ :
Macinko (Mexico) (2019) 1
Macinko (Panama) (2019) * 1
Bao (Cuba) (2019) |
Bao (Mexica) (2019) |
Bao (Peru) (2019) |
Bao (Puerto Rico) (2019) [l
Bao (Republica Dominicana) (2019} :
Bao (Venezuela) (2019) 1
Miranda (Peru) (2019) * !
Petarli (Brasil) (2019) -0;-
Tavares (Brasil) (2019) 1
Wang (Brasil) (2019) |
Almeida (Brasil) (2020) [
Overall (12 =99.90%. p=0.00)

T I T T T T T T T T T
0 A 2 3 4 5 6 7 8 9 1
Proportion

Figure 2 Forest plot of the pooled prevalence of
multimorbidity defined as >2 chronic conditions.

I*: 99.9%), and there was no variation when the pooled
prevalence was estimated for subject of 60 years and over:
62% (95% CI: 49% to 75%; 1% 99.9%).

In stratified analyses, pooled prevalence of multimor-
bidity was 38.9% (95% CI: 28.6% to 49.1%; 1%:99.7%) for
men and 50.5% (95% CI: 38.3% to 62.7%; I*: 99.8%) for
women. These estimates were 38.1% (95% CI: 26.1% to
50.1%; I*: 87.3%) and 24.7% (95% CI: 12.5% to 36.8%:;
I*: 50.8%) for urban and rural dwellers, respectively (see
online supplemental figures 1-4).

In meta-regression analysis, the number of chronic condi-
tions defining multimorbidity was strongly associated with
heterogeneity (B: 0.02 per additional condition, p<0.001).
Similarly, mean age was also strongly associated (: 0.01 per
additional year, p<0.001) and the proportion of women
involved in the study (B: 0.75, p=0.008). In addition, setting
(urban vs rural) was almost associated with heterogeneity (j:
0.59 compared with rural settings, p=0.06).

Risk of bias

All reviewed studies had low risk of bias (online supple-
mental table 6). Nevertheless, sample size was not justified
in three studies,”*** and the outcome was self-reported
in most of the studies except in five of them.? 794!

DISCUSSION

Summary of evidence

This systematic review provides a comprehensive anal-
ysis of the burden of multimorbidity in the LAC region.

Accordingly, the pooled prevalence of multimorbidity was
43%. Nevertheless, there was a high heterogeneity among
studies included, and results varied by the characteristics
of the study as well as some of population characteristics.
Thus, the pooled prevalence was lower in nationally repre-
sentative compared with subnational samples, whereas
estimates were higher when only studies with measured
and self-reported chronic conditions were included. In
addition, age seems to be an important predictor as the
prevalence of multimorbidity among those aged 50 years
and over was high compared with the pooled estimate of
multimorbidity. Finally, the pooled prevalence of multi-
morbidity was higher among women compared with men,
highlighting the link between sex and multimorbidity
and among urban compared with those rural dwellers
highlighting perhaps better access to diagnostic care in
urban sites.

Limitations of the review

There are some limitations in this review that should
be highlighted. First, high heterogeneity is present in
almost all the results. This finding may be attributable
to age group inclusion criteria since a great propor-
tion of studies enrolled individuals aged =50+ years and
the pooled estimate of multimorbidity was high in this
group. In addition, the proportion of women enrolled
in each individual study may be relevant as pointed out
by the meta-regression analyses. Second, the number
of chronic conditions as well as the list of them used to
define multimorbidity is very dissimilar. Defining specific
clusters of multimorbidity is needed to guarantee compa-
rability between studies, but this is not usually reported.
Therefore, it is relevant to standardise the definition
of multimorbidity and the conditions included in such
definition to estimate which clusters of multimorbidity
are more frequent and relevant for LAC region. In addi-
tion to that, before recent definition of multimorbidity,
some reports used other different definitions (=3or =5
chronic conditions), which could affect pooled results.
Fortunately, analysis was possible to include only those
with =22 chronic conditions. Third, most of the studies
included in the review were from Brazil, preventing infer-
ability to the whole region, but also highlighting the need
of population-based studies on multimorbidity in other
countries of the region. Of note, the pooled prevalence
of multimorbidity was higher in Brazil compared with
other countries, perhaps because Brazilian researchers
have addressed a common definition of multimorbidity,
using a list of 12 conditions. Finally, a bias due to self-
reporting can affect our results. Therefore, whether
multimorbidity is defined by self-report or by more objec-
tive measurements may have an impact on prevalence
estimates. Awareness of some chronic conditions are
usually low and varying; for example, hypertension and
diabetes awareness is around 64% and 78%, respectively,
in urban areas of Latin America,43 but tend to be lower in
rural settings.* Thus, our results may be underestimating
the real burden of multimorbidity in the LAC region.
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Public health relevance

Global trends suggest that multimorbidity is a public
health challenge; thus, understanding the epidemiology
of multimorbidity in LAC region may be relevant as this
issue has received little attention from researchers, but
especially, policymakers. Moreover, much of the response
of the health system has been developed based on one
specific condition or specific body system, instead of
an integral approach whereby multiple conditions are
addressed synergistically. Therefore, disperse and hetero-
geneous information have been available for this system-
atic review.

Our results highlight the need of implementing a
surveillance system focused on multimorbidity. This can
be done by including some specific conditions in routine
health surveys (Demographic Health Surveys or similar)
and other population-based research studies. In addition,
these surveys may include the most common clusters of
multimorbidity, and those with higher morbidity and
mortality,45 however, such relevant clusters need to be
appropriately defined.

Our results also imply that health systems need to be
adapted to face the challenge of multimorbidity which
increases healthcare use and costs related to primary and
secondary prevention.” This adaptation process includes
the appropriate training of human resources as well as
improving of health services infrastructure and care
delivery. It is also needed to develop guidelines for multi-
morbidity care as that of National Institute for Health
and Care Excellence that includes clinical assessment
and adequate management,*® but also highlight related
issues as polypharmacy and life expectancy. Therefore,
a holistic approach may be needed to tackle this global
health problem.

CONCLUSIONS

Our systematic review shows that 4 of 10 participants have
multimorbidity at the population level in LAC. There is,
however, a marked variability, depending on participant’s
age and the number of chronic conditions assessed, high-
lighting the need of better designed and standardised
studies to inform the landscape of multimorbidity in LAC.
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