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Abstract

Background The occurrence of multimorbidity and its impacts have differentially affected population subgroups.
Evidence on its incidence has mainly come from high-income regions, with limited exploration of racial disparities.
This study investigated the association between racial groups and the development of multimorbidity and chronic
conditions in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil).

Methods Data from self-reported white, brown (pardos or mixed-race), and black participants at baseline of ELSA-
Brasil (2008-2010) who were at risk for multimorbidity were analysed. The development of chronic conditions was
assessed through in-person visits and self-reported diagnosis via telephone until the third follow-up visit (2017-2019).
Multimorbidity was defined when, at the follow-up visit, the participant had two or more morbidities. Cumulative
incidences, incidence rates, and adjusted incidence rate ratios (IRRs) were estimated using Poisson models.

Results Over an 8.3-year follow-up, compared to white participants: browns had a 27% greater incidence of
hypertension and obesity; and blacks had a 62% and 45% greater incidence, respectively. Blacks also had 58% more
diabetes. The cancer incidence was greater among whites. Multimorbidity affected 41% of the participants, with a
crude incidence rate of 57.5 cases per 1000 person-years (ranging from 56.3 for whites to 63.9 for blacks). Adjusted
estimates showed a 20% higher incidence of multimorbidity in black participants compared to white participants (IRR:
1.20; 95% Cl: 1.05-1.38).

Conclusions Significant racial disparities in the risk of chronic conditions and multimorbidity were observed. Many
associations revealed a gradient increase in illness risk according to darker skin tones. Addressing fundamental
causes such as racism and racial discrimination, alongside considering social determinants of health, is vital for
comprehensive multimorbidity care. Intersectoral, equitable policies are essential for ensuring health rights for
historically marginalized groups.

*Correspondence:
Fernanda Esthefane Garrides Oliveira
fergarrides@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12939-024-02201-8&domain=pdf&date_stamp=2024-6-12

Oliveira et al. International Journal for Equity in Health (2024) 23:120

Page 2 of 14

Additional non-English language abstract (Portuguese)

Antecedentes e objetivos A ocorréncia de multimorbidade e seus impactos tém afetado de forma diferenciada
0s subgrupos populacionais. As evidéncias sobre sua incidéncia provém principalmente de regides de alta renda,
com exploracao limitada das disparidades raciais. Este estudo investigou a associacdo entre grupos raciais e

o desenvolvimento de multimorbidade e de condicées cronicas no Estudo Longitudinal de Saude do Adulto
(ELSA-Brasil).

Métodos Foram analisados dados de participantes autodeclarados brancos, pardos (ragas mistas) e pretos na linha
de base do ELSA-Brasil (2008-2010) que estavam em risco para a multimorbidade. O desenvolvimento de condi¢des
cronicas foi avaliado a partir das visitas presenciais e autorrelato de diagnéstico por telefone até a terceira visita de
seguimento (2017-2019). A multimorbidade foi definida quando na visita de seguimento o participante possuia duas
ou mais morbidades. Foram estimadas incidéncias acumuladas, taxas de incidéncia e razbes das taxas de incidéncia

(RTI) ajustadas a partir de modelos de Poisson.

Resultados Em um acompanhamento de 8,3 anos, em comparacao aos participantes brancos: os pardos tiveram
uma incidéncia 27% maior de hipertensao e obesidade; e os pretos tiveram uma incidéncia 62% e 45% maior,
respectivamente. Os pretos também tiveram 58% mais diabetes. A incidéncia de cancer foi maior entre os brancos.
A multimorbidade afetou 41% dos participantes, com uma taxa bruta de incidéncia de 57,5 casos por 1.000 pessoas-
ano (variando de 56,3 para brancos a 63,9 para pretos). Estimativas ajustadas mostraram incidéncia 20% maior de
multimorbidade em pretos comparados aos brancos (RTl: 1,20; IC 95%: 1,05-1,38).

Conclusdes Foram observadas disparidades raciais significativas no risco de condi¢ées cronicas e multimorbidade.
Muitas associagdes revelaram um aumento gradiente no risco de doencas de acordo com tons de pele mais
escuros. Abordar causas fundamentais como o racismo e a discriminagao racial, juntamente com a considera¢éo
dos determinantes sociais da saude, é vital para o cuidado abrangente da multimorbidade. Politicas intersetoriais e
equitativas sao essenciais para a garantia do direito a salde aos grupos historicamente marginalizados.

Keywords Aging, Health inequities, Health inequality monitoring, Longitudinal studies, Multimorbidity,
Noncommunicable diseases, Racial inequalities in health, Racism, Social determinants of health

Background

The presence of multimorbidity, defined as an individual
living with at least two chronic conditions concurrently
[1], is increasingly common in a scenario in which popu-
lations around the world are ageing at a faster rate and
survival from illness due to acute and chronic conditions
has increased [2, 3]. Nevertheless, living with multimor-
bidity is related to a decline in functional capacity, quality
of life, and greater use of health services, both in terms of
the number of visits and days spent in a hospital, higher
healthcare costs, and greater risk of death [4—8]. In addi-
tion, multimorbidity adversely affects employment, lead-
ing to a worsening of absenteeism rates and temporary
and permanent sick leave and influencing the employ-
ability of individuals with multimorbidity [9].

Evidence on the pathophysiology and mechanisms of
multimorbidity suggests the involvement of multifacto-
rial pathways that include various elements, including
genomic, immunological, neuroendocrine, social and
environmental factors [2, 10]. Mechanisms related to
ageing and inflammation include, for example, cellular
senescence, long-term epigenetic changes, and telomere
attrition [2]. Mechanisms related to the social determi-
nants of health range from proximal factors — such as
health risk behaviours — to more distal factors, such as

political and economic contexts that contribute to the
vulnerability of certain population groups [11].

Amongst the proximal factors of individuals associated
with multimorbidity are advancing age, although younger
adults can also experience multimorbidity, and female
sex [12-15]. Concerning socioeconomic determinants,
lower education, lower family income, and greater socio-
economic deprivation in the area where people live have
been associated with a greater prevalence of multimor-
bidity [15-17].

Other social determinants associated with the develop-
ment of multimorbidity include race and ethnicity [18—
21]. By understanding the situation of multimorbidity as
the outcome of a complex response of adaptive systems
to biological, behavioural and socioenvironmental fac-
tors, including stressful life experiences that promote
physiological instability [10], it is possible to assume
that, just as socially disadvantaged racial populations
have worse outcomes for various health indicators, some
racial groups will also be at greater risk of developing
multimorbidity. In the same way that racial inequalities
in other health indicators are observed, due to the incre-
mental effects of racism and experiences of discrimina-
tion which, in addition to stressors, place some groups in
aggravated environmental, occupational, socioeconomic
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positions, lacking adequate opportunity structure, mate-
rial and psychological resources throughout their life
course [11, 22], the hypothesis is that health inequalities
are reproduced in multimorbidity.

Evidence suggests that, in the United States of America
(USA), compared to white individuals, black individu-
als have a greater chance of multimorbidity, a greater
number of coexisting diseases, and multimorbidity at a
younger age [18-20]. In Brazil, previous findings have
revealed a greater prevalence of multimorbidity among
brown (pardos) and black people than among white
people at baseline in a multicentre, multiracial cohort of
workers [21].

Brazil is a middle-income economy and was one of the
largest recipients of enslaved people in the Americas,
while being one of the last countries to abolish slavery.
Socioeconomic and political measures that could have
provided freed enslaved people with equitable conditions
for inclusion in production processes, power, and deci-
sion-making spaces were not promoted [23, 24]. Con-
sequently, subsequent generations of these groups were
historically discriminated against and marked by inequal-
ities in various social and health indicators over the life
course, culminating in lower life expectancy [25-27].

In the present study, we investigated the association
between racial groups and the development of multi-
morbidity during an average follow-up of 8.29 years in
the Brazilian Longitudinal Study of Adult Health (Estudo
Longitudinal de Saide do Adulto — ELSA-Brasil). Addi-
tionally, we analysed racial differences in the occurrence
of morbidities throughout the follow-up period.

Methods

Data source and study population

The ELSA-Brasil is a multicentre prospective cohort
study designed to investigate the development and pro-
gression of chronic diseases and related factors [28].
The baseline cohort, Wave 1 (2008-2010), included
15,105 civil servants aged between 35 and 74 years old
from six higher education and/or research institutions
located in state capital cities across three regions of Bra-
zil: Southeast (Belo Horizonte, Rio de Janeiro, Sdo Paulo,
and Vitdria), South (Porto Alegre), and Northeast (Sal-
vador) [28]. The second visit to an ELSA facility (Wave
2) occurred between 2012 and 2014, and the third visit
(Wave 3) occurred between 2017 and 2019. During in-
person visits, interviews were conducted using pretested
questionnaires, and clinical, laboratory and imaging tests
were carried out. Additionally, participants underwent
the annual follow-up interview (AFI) via phone calls to
monitor their health status. Comprehensive methodolog-
ical details and cohort profile can be found in previous
publications [28-31].
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To assess the development of multimorbidity, among
the 15,105 participants in the baseline cohort, partici-
pants with missing data for any of the chronic conditions
at baseline (#=291) or for race/skin colour (n=184) were
excluded from this study. Participants self-declared as
indigenous (n=157) or of Asian descent (n=374) were
excluded due to the low frequency and infeasibility of
grouping. Self-declared white, brown (pardo), and black
participants who lived with multimorbidity at the base-
line cohort were also excluded (=9882) [21].

Among the 4217 participants at risk of developing
multimorbidity at the beginning of follow-up, three par-
ticipants were lost during follow-up since no recorded
information regarding Waves 2 and 3, the AFI or death
was found. For risk assessment between Waves 1-2 and
Waves 2—3, 4214 and 3091 participants were considered,
respectively. In the latter, those who reached multimor-
bidity status up until Wave 2 (n=1082), those who died
up until Wave 2 (n=21), and those with no information
after Wave 2 (n=20) were excluded. The exclusion flow-
chart is presented in Additional File 1.

Outcome: new cases of multimorbidity

Multimorbidity was defined when the morbidity count
at the time of Wave 2 or Wave 3 was 22, recovering the
baseline information, the self-reported diagnosis of mor-
bidities on the AFI in the period between waves, and the
morbidities assessed during the in-person visits at Waves
2 and 3.

The identification of new cases of multimorbidity was
established based on nine chronic morbidities that con-
stituted the criteria for assessing multimorbidity status
at baseline/Wave 1 [21]. Additional File 2 provides more
details on the collection of each morbidity. Five of them
were investigated during follow-up through self-reported
diagnoses in the AFI, commencing with the following
query: After the last ELSA telephone interview (or last
in-person visit), did a doctor tell you that you have/had
(...)? These morbidities include cancer, ischaemic heart
disease (angina and/or myocardial infarction), cardiac
insufficiency, cerebrovascular accident (CVA), and renal
insufficiency.

Two morbidities, diabetes and hypertension, were
investigated through self-reported diagnosis on the AFI
and assessments during in-person visits. Diabetes was
defined by self-reported diagnosis and/or medication use
and/or laboratory data for fasting glycaemia (=126 mg/
dL), glycated haemoglobin (=6.5%) and 75 g glucose tol-
erance test after 2 h (=200 mg/dL). Hypertension was
defined by self-reported diagnosis and/or systolic blood
pressure (=140 mmHg) and/or diastolic blood pressure
(=90 mmHg) and/or use of antihypertensive medication.
Blood pressure estimates were based on the average of
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the last two measurements in a series of three taken one
minute apart [31].

Two morbidities, dyslipidaemia and obesity, were
exclusively investigated during in-person visits. Dyslipi-
daemia was defined by low-density lipoprotein choles-
terol levels after a 12-hour fast (=130 mg/dL) and/or the
use of lipid-lowering agents. Obesity was defined by body
mass index (=30 kg/m?), determined through anthropo-
metric measurements in accordance with ELSA proto-
cols [31].

Aligned with the conceptual framework of multimor-
bidity, underscoring the chronic and persistent nature of
morbidities accumulation and the ensuing necessity for
continual care management [32], our analyses, consistent
with another study [19], presumed that once an ELSA
participant developed a morbidity, it persisted, even if its
manifestations and symptoms were alleviated by medica-
tion and/or behavioural changes.

Social marker of racism: self-reported race/skin colour
Self-declared race/skin colour at the ELSA baseline was
used as an independent variable in the analyses, recog-
nized as a social construct that could unveil discrimina-
tory processes and material stratification, serving as a
proxy for exposure to systemic racism [33]. Racial self-
declaration is based on the options provided by Brazil’s
Official Bureau of Statistics (IBGE - Iustituto Brasileiro
de Geografia e Estatistica) with the following question:
The Brazilian population census uses the terms black,
pardo, white, yellow (Asian descent) and indigenous to
classify people by colour or race. If you had to respond
to the census today, how would you classify yourself by
colour or race? We compared browns (pardo) and blacks
relative to whites, guided by the lower prevalence of mul-
timorbidity among whites at baseline [21].

Covariates

The main confounding factors included in the analy-
ses were age, sex, and the ELSA research centre. Inclu-
sion of the latter was prompted by differences in (1) the
racial composition of each city — Porto Alegre features a
predominantly white self-reported population (79.23%),
whereas Salvador’s population is predominantly brown/
black (79.47%) [34]. These disparities may influence
experiences of racial discrimination and the percep-
tion of these experiences. (2) The age structure of each
city — Porto Alegre stands out as the city with the oldest
population [34], potentially shaping local health policies
targeting chronic disease prevention in an aging demo-
graphic. (3) Socioeconomic indicators and living condi-
tions of the population differ between cities [35], which
may have an impact on the devices and resources avail-
able for health promotion and disease prevention, as well
as overall population health.

(2024) 23:120

Page 4 of 14

Socioeconomic position factors and health risk behav-
iours were considered for participant description and in
sensitivity analyses only, as they were classified as media-
tors. This classification was informed by discussions and
the recognition that these covariates are part of the path-
way connecting race/skin colour and illness due to the
effects of racism and experiences of racial discrimination
[11, 22, 36, 37].

Educational attainment was categorised as complete
higher education, complete high school, complete ele-
mentary school, and incomplete elementary school
Monthly per capita family income was categorised into
quintiles based on information about monthly family
income and the number of dependents on this income,
thus, the first quintile corresponds to <BRL 622.42
(about<USD 311.58 by the 2009 average exchange rate)
and the fifth quintile corresponds to >BRL 2628.17 and
<BRL 7884.50 (about>USD 1315.66 and <USD 3946.99
by the 2009 average exchange rate). Smoking habits were
categorised as nonsmoker, former smoker, and current
smoker. Leisure-time physical activity was categorised as
low (<600 min/week), moderate (600—-3000 min/week),
and vigorous (=3000 min/week), assessed using the long
version of the IPAQ - International Physical Activity
Questionnaire [38]. All covariates were assessed at the
cohort’s baseline.

Statistical analysis

The population at risk of developing multimorbidity
at the start of follow-up was described by racial group,
presenting absolute frequencies and proportions with
Pearson’s chi-square test for categorical variables, and
measures of position and dispersion with the Kruskal-
Wallis test for age.

The times at risk for multimorbidity were defined as
intervals between the dates of the visits at Wave 1 and
Wave 2, between the dates of the visits at Wave 2 and
Wave 3, and between the dates of the visits at Wave 1 and
the participant’s longest information recording date (for
the entire period between Waves 1 and 3). Participants
who passed away had their time censored on the date of
death, and participants identified with multimorbidity at
the Wave 2 visit had their time at risk censored at Wave
2. For specifics regarding the dates considered to esti-
mate the time at risk for each follow-up situation, please
refer to the Additional File 3.

The cumulative incidence of multimorbidity was calcu-
lated by dividing the number of new multimorbidity cases
by the total number of participants at risk at the begin-
ning of the period. The incidence rate was determined
by dividing the number of new multimorbidity cases by
the total number of person-years at risk. For each mor-
bidity included in the list assessed for multimorbidity, we
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present the cumulative incidence, estimated in a similar
way to that of multimorbidity.

The relationships between racial groups and the devel-
opment of each morbidity and multimorbidity were
analysed through generalised linear models utilising the
Poisson distribution family, logarithmic link function,
and total person-time at risk in the offset. Incidence rate
ratios (IRRs) and their respective 95% confidence inter-
vals (95% Cls) are presented for models with unadjusted
estimates and after adjusting for key confounders (age,
sex, and research centre). All analyses were conducted
using R statistical software version 4.0.3. The epiR pack-
age [39] was used to estimate the cumulative incidence
and incidence rate.

Additionally, sensitivity analyses were performed to
assess the association between racial groups and multi-
morbidity development (Additional File 4). These analy-
ses considered the following: (1) additional adjustments
for potential mediators such as socioeconomic position
and health risk behaviours. (2) Outcomes focused solely
on four morbidities assessed during in-person visits:
hypertension, diabetes, dyslipidaemia, and obesity.

Results

Among the 4214 self-declared white (57.1%), brown
(28.7%) and black (14.2%) participants free of multimor-
bidity at baseline, 1338 had no morbidity at the begin-
ning of the follow-up (31.8%), while 2876 had morbidity
(68.2%), with no significant differences observed between
the racial groups (Table 1). The median age was 48 years,
and the white group comprised a greater proportion of
participants aged>60 years (15.2% for whites, 9.3% for
browns and 10.9% for blacks). The majority of partici-
pants were male (52.5%), but females were slightly more
common in the white group (50.3%). The Sdo Paulo
Research Centre accounted for the majority of partici-
pants (35.8%), of whom more than 60% (990 participants)
were white, while Salvador concentrated more than 70%
of brown and black participants (400 out of 514). Par-
ticipants with complete higher education (56.5%), in the
highest quintiles of monthly per capita family income
(61.5% between the 3rd and 5th quintiles), nonsmok-
ers (62.2%), and with low leisure-time physical activ-
ity (72.8%) were more prevalent. A larger proportion of
whites had the highest level of education (69,4%) and
were in the top two quintiles of income (52.5%), while
18.2% of black people had the lowest levels of education,
and 64.8% were in the lowest income quintiles (Table 1).

Development of multimorbidity

The average follow-up time between Wave 1 and Wave
2 was 3.86 years (ranging from 1.05 to 6.02 years). Over
this period, the total person-years at risk were 16259.41,
and 1082 participants achieved multimorbidity (25.68%
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of the total of 4214 participants). This corresponded to
a crude incidence rate of 66.55 cases of multimorbid-
ity (95% CI: 62.64—70.63) per 1000 person-years at risk,
varying from 63.70 for whites to 67.88 for browns and
75.07 for blacks (Table 2). Between Waves 2 and 3, there
were 637 new cases (20.61% of the total number at risk
at the end of Wave 2) of multimorbidity, representing
46.64 new cases per 1000 person-years at risk during this
period (95% CI: 43.09-50.41). Considering the entire fol-
low-up period between Wave 1 and Wave 3, the average
follow-up time was 8.29 years (ranging from 3.79 to 11.06
years). Throughout this period, the total person-years
at risk were 29915.36, resulting in 1719 occurrences of
multimorbidity (40.79% of the total of 4214 participants
at risk in the cohort baseline). This resulted in a crude
incidence rate of 57.46 cases of multimorbidity (95% CI:
54.78-60.24) per 1000 person-years at risk, varying from
56.34 for whites to 56.58 for browns and 63.92 for blacks.
Although there were indications of higher cumulative
incidences and incidence rates for black participants,
the confidence intervals between the three racial groups
overlapped (Table 2).

Table 3 displays the IRRs for the associations between
racial groups and the development of multimorbidity.
According to the unadjusted models, no significant dif-
ference in incidence rates was observed between the
racial groups. However, there was an indication that
browns, particularly blacks, had a greater rate of devel-
oping multimorbidity. Upon adjusting the models, the
strength of the association increased, revealing signifi-
cant differences: between Waves 1 and 2, browns and
blacks had 19% (IRR: 1.19; 95% CI: 1.03-1.37) and 28%
(IRR: 1.28; 95% CI: 1.07-1.52) greater rates of develop-
ing multimorbidity than whites, respectively. Throughout
the entire follow-up period, between Waves 1 and 3, the
incidence of blacks differed from the incidence of multi-
morbidity for whites, being 20% greater (IRR: 1.20; 95%
CI: 1.05-1.38). Meanwhile, the incidence of browns was
12% greater, with a borderline 95% CI (IRR: 1.12; 95%
CI: 1.00-1.26). Notably, a gradient in which the associa-
tion between the incidence of developing multimorbid-
ity widened when the comparison category shifted from
white and brown to white and black (Table 3) was also
observed.

Occurrence of each morbidity

The morbidity that had the highest number of cases
over the entire period was dyslipidaemia (Fig. 1 — panel
a), accounting for 1154 new cases (out of a total of 3350
participants at risk at the beginning of follow-up) and
representing a cumulative incidence of 34.5%. There
were 906 new cases of hypertension (at risk: 3860, inci-
dence of 23.4%), 423 cases of obesity (at risk: 4023, inci-
dence of 10.5%), and 329 new cases of diabetes (at risk:
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Table 1 Descriptive characteristics of participants who were free of multimorbidity at baseline/Wave 1 (2008-2010), ELSA-Brasil

Characteristics at baseline/ Wave 1@ Total (%) Self-declared race/skin colour group® p-value'®
White (%) Brown (%) Black (%)
Participants 4214 (100) 2406 (57.1) 1210 (28.7) 598 (14.2)
Morbidities at baseline
none 1338(31.8) 732 (30.4) 414 (34.2) 192 (32.1) 0.068
one 2876 (68.2) 1674 (69.6) 796 (65.8) 406 (67.9)
Age, in years
minimum - maximum 35-75 35-75 35-74 35-74 <0.001
mean (standard deviation) 49.17 (8.5) 49.64 (8.8) 4839 (8.0) 48.87 (8.0)
median (1st quartile —3rd quartile) 48 (43-55) 48 (43-56) 47 (43-54) 48 (43-55)
Age groups
up to 39 years 522 (124) 295 (12.3) 162 (13.4) 65 (10.9) 0.002
40-44 years 875 (20.8) 482 (20.0) 263 (21.7) 130 (21.7)
45-49 years 994 (23.6) 543 (22.6) 296 (24.5) 155(25.9)
50-54 years 701 (16.6) 384 (15.9) 219(18.1) 98(W64)
55-59 years 580 (13.8) 337(14.0) 158 (13.1) 85(14.2)
60-64 years 317 (7.5) 2(8.8) 64 (5.3) 41 (6.9)
65-69 years 149 (3.5) 100 (4.2) 32(26) 7(2.8)
70 years or more 76 (1.8) 3(2.2) 16 (1.3) ( 2)
Sex
male 2211 (52.5) 1196 (49.7) 709 (58.6) 306 (51.2) <0.001
female 2003 (47.5) 1210 (50.3) 501 (41.4) 292 (48.8)
Research Centre
Sao Paulo 1508 (35.8) 990 (41.1) 324 (26.8) 194 (32.4) <0.001
Belo Horizonte 905 (21.5) 476 (19.8) 318 (26.3) 111(18.6)
Porto Alegre 521(12.3) 404 (16.8) 48 (3.9) 69 (11.5)
Salvador 514 (12.2) 4(4.7) 252 (20.8) 148 (24.7)
Rio de Janeiro 481 (11.4) 285(11.9) 146 (12.1) 50 (8.4)
Vitéria 285 (6.8) 137 (5.7) 122 (10.1) 26 (4.4)
Educational attainment
complete higher education 2382 (56.5) 1669 (69.4) 527 (43.6) 186 (31.1) <0.001
complete high school 1429 (33.9) 616 (25.6) 510 (42.1) 303 (50.7)
complete elementary school 233 (5.5) 69 (2.9) 99 (8.2) 65 (10.9)
incomplete elementary school 170 (4.1) 52(2.1) 74 (6.1) 44 (7.3)
Monthly per capita family income
5th (> USS 1315.66 and < US$ 3946.99) 680 (16.2) 513 (21.4) 129(10.7) 38 (6.4) <0.001
4th (> US$ 882.88 and <US$ 1315.66) 1030 (24.6) 744 (31.1) 210(17.4) 76 (12.8)
3rd (> US$ 519.25 and < US$ 882.88) 870 (20.7) 530 (22.1) 245 (20.3) 95 (16.0)
2nd (>US$ 311.58 and <US$ 519.25) 836 (19.9) 359 (15.0) 306 (25.4) 171 (28.7)
Tst (<US$ 311.58) 781 (18.6) 250 (104) 316 (26.2) 215(36.1)
Smoking
nonsmoker 2621 (62.2) 1502 (62.4) 747 (61.7) 372 (62.2) 0.015
former smoker 1056 (25.1) 631 (26.2) 290 (24.0) 135 (22.6)
current smoker 537(12.7) 273(11.4) 173 (14.3) 91 (15.2)
Leisure-time physical activity
low 3017 (72.8) 1635 (69.3) 902 (75.7) 480 (81.0) <0.001
moderate 715(17.2) 465 (19.7) 173 (14.5) 77 (13.0)
vigorous 413 (10.0) 260 (11.0) 117 (9.8) 36 (6.0)

Notes (a) The total number of participants with complete information for each characteristic is 4214, except for income (n=4197) and physical activity (n=4145).
(b) Proportions within each racial group and overall (summing to 100% in the column), except for the variable age in years and the total number of participants
(summing to 100% in the row). (c) Refers to the Chi-squared test for proportion difference and Kruskal-Wallis for age among racial groups



Oliveira et al. International Journal for Equity in Health

Table 2 Occurrence of multimorbidity by racial group, Wave 1 (2008-201
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0) through Wave 3 (2017-2019), ELSA-Brasil

Follow-up Period Total participants

atrisk at the

Deaths during
the inter-wave

New cases of
multimorbidity

Crude incidence
rate per thousand

Cumulative
incidence per 100

Total person-
years at risk in

beginning of the  period the period people atrisk (95%  person-years at
period Cl) risk (95% Cl)
Between Waves 1 and 2
Total 4214 21 1082 16259.41 25.68 (24.36-27.02) 66.55 (62.64-70.63)
White 2406 11 586 9199.28 24.36 (22.62-26.12) 63.70 (58.65-69.07)
Brown (pardo) 1210 6 321 4729.06 26.53 (24.06-29.11) 67.88 (60.66-75.73)
Black 598 4 175 2331.07 29.26 (25.64-33.09) 75.07 (64.36-87.06)
Between Waves 2 and 3
Total 3091 76 637 13655.94 20.61(19.19-22.08) 46.64 (43.09-5041)
White 1795 31 382 7982.28 2128 (19.41-23.25) 47.86 (43.18-52.90)
Brown (pardo) 878 31 164 3843.00 18.68 (16.15-21.42) 42.68 (36.39-49.73)
Black 418 14 91 1830.67 21.77 (17.91-26.04) 49.71 (40.02-61.03)
Between Waves 1and 3
Total 4214 97 1719 29915.36 40.79 (39.30-42.29) 57.46 (54.78-60.24)
White 2406 42 968 17181.56 40.23 (38.27-42.22) 56.34 (52.85-60.00)
Brown (pardo) 1210 37 485 8572.06 40.08 (37.31-42.91) 56.58 (51.66-61.85)
Black 598 18 266 4161.74 4448 (40.45-48.57) 63.92 (56.47-72.08)

Abbreviations 95% Cl - 95% Confidence Interval

Table 3 Association between racial groups and multimorbidity
development, Wave 1 (2008-2010) through Wave 3 (2017-2019),
ELSA-Brasil

Follow-up Period®

Unadjusted IRR  Adjusted IRR

(C195%) (C1 95%)®
Between Waves 1 and 2 (n=4214)
Brown (pardo) 1.07 (0.93-1.22) 1.19
(1.03-1.37)*
Black 1.18 (1.00-1.40) 1.28
(1.07-1.52)**

Between Waves 2 and 3 (n=3091)

Brown (pardo) 0.89 (0.74-1.07) 0.99 (0.82-1.20)

Black 1.04 (0.83-1.31) 1.07 (0.84-1.35)
Between Waves 1 and 3 (n=4214)
Brown (pardo) 1.00 (0.90-1.12) 1.12(1.00-1.26)
Black 1.13(0.99-1.30)  1.20
(1.05-1.38)**

Abbreviations IRR - Incidence Rate Ratio; 95% Cl - 95% Confidence Interval.
Notes (a) the reference category in all models is self-declared white race/skin
colour, and the n in parentheses indicates the total number of participants at
risk at the beginning of the period. (b) Model adjusted for age, sex, and ELSA
research centre. Significance: *** p-value<0.001; ** 0.001<p-value<0.01; *
0.01<p-value<0.05

4119, incidence of 8%). In contrast, the morbidities that
occurred least often during this period were cerebrovas-
cular accident, cardiac insufficiency, and renal insuffi-
ciency (Fig. 1 — panel b), with 16 (0.38%), 13 (0.31%), and
9 (0.23%) new cases, respectively. Analyses of the confi-
dence intervals for the cumulative incidences of hyper-
tension, obesity, and diabetes by racial group revealed
significant differences when comparing white and black
participants. However, no significant differences were
detected between white and brown or brown and black.
Concerning cancer incidence, indications of differences

were found between white and black participants and
between white and brown participants (Fig. 1 — panel
b). Further information regarding the prevalence of each
morbidity in each wave and new cases in the period can
be found in Additional File 5.

Table 4 shows the IRRs for the associations between
racial groups and the development of each of the mor-
bidities assessed to define multimorbidity. According to
the unadjusted models, compared to those of white par-
ticipants, the incidence rates of hypertension and obe-
sity were greater for browns and blacks, in that order.
Diabetes rate was greater for black participants, whereas
the renal insufficiency rate was greater for brown partic-
ipants, and the incidence rate of cancer was greater for
white participants than for brown or black participants.
After controlling for the primary confounders (adjusted
IRRs), these relationships persisted, and the strength of
the association increased. Browns exhibited a 27% greater
incidence of hypertension (IRR: 1.27; 95% CI: 1.08-1.49)
and obesity (IRR: 1.27; 95% CI: 1.08-1.50) than whites
did. However, blacks had a 62% (IRR: 1.62; 95% CI: 1.35—
1.95) and 45% (IRR: 1.45; 95% CI: 1.19-1.75) increase in
the incidence of hypertension and obesity, respectively. In
contrast, compared with white participants, brown and
black participants had 42% (IRR: 0.58; 95% CI: 0.39-0.85)
and 61% (IRR: 0.39; 95% CI: 0.22-0.69) lower incidence
rates of cancer, respectively. Moreover, the incidence rate
of diabetes was 58% greater in black participants than in
white participants (IRR: 1.58; 95% CIL: 1.17-2.13). After
adjustment for confounding factors, the association with
cerebrovascular accident became significant for brown
participants (Table 4).
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Fig. 1 Cumulative incidence of morbidities by racial group, Wave 1 (2008-2010) through Wave 3 (2017-2019), ELSA-Brasil. Notes the vertical lines on the

bars indicate the 95% confidence intervals

Sensitivity analyses

According to the sensitivity analyses (Additional File 4),
the addition of socioeconomic factors and health risk
behaviours to the models examining the association
between racial groups and multimorbidity (see Sup-
plementary Table 1, Additional File 4) attenuated the
observed estimate in the models adjusted for age, sex,
and research centre for the period between Waves 1 and
2. The estimate increased for the period between Waves
2 and 3 and remained consistent for the period between
Waves 1 and 3. Nevertheless, controlling for these fac-
tors in these models was insufficient to eliminate the
disparities in multimorbidity incidence rates among
brown/black participants compared to white participants
between Waves 1 and 2 and, similarly, among black par-
ticipants compared to white participants between Waves
1 and 3.

When the outcome was altered (see Supplementary
Table 1, Additional File 4), considering a list of four mor-
bidities assessed through in-person visits involving clini-
cal and laboratory tests (dyslipidaemia, hypertension,
obesity, and diabetes), the associations remained consis-
tent during Waves 1 and 2. The magnitude of association
intensified between Waves 2 and 3, albeit without sig-
nificant disparities. Additionally, across the entire period
(Waves 1 to 3), the strength of the association increased,

and the confidence interval for the estimate regarding
brown participants was no longer marginal: brown par-
ticipants exhibited a 16% greater incidence rate of mul-
timorbidity (IRR: 1.16; 95% CI: 1.02-1.32), while black
participants showed a 29% greater incidence (IRR: 1.29;
95% CI: 1.11-1.50).

Discussion
In a multiracial and multicentre cohort of Brazilian
adults and elderly individuals, we observed substantial
racial disparities in both the risk of individual morbidities
and the development of multimorbidity over an average
follow-up period of 8.29 years. Specifically, compared to
white participants, black participants exhibited a greater
incidence of diabetes, and brown and black participants
had elevated incidence rates of hypertension and obe-
sity, as well as greater rates of developing multimorbidity.
Moreover, for the main chronic conditions and for multi-
morbidity, an increase in incidence was observed accord-
ing to the racial categories related to darker skin tones.
At the beginning of Wave 3 of the ELSA-Brasil study,
40.79% of the self-declared white participants, brown
participants, and black participants who were initially
free of multimorbidity at baseline had developed two or
more morbidities. This estimate closely paralleled find-
ings from a study conducted in the USA involving adults
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Table 4 Association between racial groups and morbidity
development, Wave 1 (2008-2010) through Wave 3 (2017-2019),

ELSA-Brasil

Association with each
morbidity®

Unadjusted IRR (CI

95%)

Adjusted IRR (CI
95%)(b)

Dyslipidaemia (n=3350)
Brown (pardo)
Black

Hypertension (n=3860)
Brown (pardo)
Black

Obesity (n=4029)
Brown (pardo)
Black

Diabetes (n=4119)
Brown (pardo)
Black

Cancer (n=4174)
Brown (pardo)

0.96 (0.84-1.09)
0.93(0.79-1.11)

1.18(1.01-1.37)*
1.61 (1.35-1.92)***

1.17 (1.001-1.37)*
142 (1.18-1.72)***

1.15(0.90-1.47)
1.50 (1.12-2.01)**

0.52 (0.36-0.75)***

1.04 (0.90-1.19)
1.00 (0.84-1.18)

1.27 (1.08-1.49)***
1.62 (1.35-1.95)***

1.27 (1.08-1.50)***
1.45 (1.19-1.75)***

1.25(0.96-1.63)
1.58 (1.17-2.13)***

0.58 (0.39-0.85)**

(2024) 23:120

Black 037 (0.21-0.66)*** (.39 (0.22-0.69)***
Ischaemic heart disease
(n=4207)
Brown (pardo) 0.83 (047-1.50) 1.02 (0.55-1.90)
Black 1.06(0.53-2.12) 1.26 (0.62-2.58)
Cerebrovascular accident
(n=4211)
Brown (pardo) 1.99 (0.70-5.67) 3.75(1.21-11.60)**
Black 1.15(0.24-5.54) 1.84 (0.37-9.07)
Cardiac insufficiency
(n=4210)
Brown (pardo) 0.85(0.22-3.29) 1.08 (0.27-4.40)
Black 1.73 (0.45-6.68) 246 (0.63-9.61)

Renal insufficiency (n =4005)

Brown (pardo) 5.89(1.19-29.16)* 12.68

(2.40-66.91)***
Black 1.97 (0.18-21.76) 3.07(0.28-34.30)

Abbreviations IRR - Incidence Rate Ratio; 95% Cl - 95% Confidence Interval.
Notes (a) the reference category in all models is self-declared white race/skin
colour, and the n in parentheses indicates the total number of participants at
risk at the beginning of the period. (b) Model adjusted for age, sex, and ELSA
research centre. Significance: *** p-value<0.001; ** 0.001<p-value<0.01; *
0.01<p-value<0.05

aged between 50 and 74 at baseline, which reported a
39.7% new case incidence rate of multimorbidity over
an 8-year period. This study assessed reports of medical
diagnoses of arthritis, diabetes, heart disease, hyperten-
sion, and lung disease [40]. However, our estimate dif-
fers from those in European studies, which often include
younger individuals or have shorter follow-up periods. In
population-based studies, a cumulative incidence of mul-
timorbidity was 30.8% in Norway for adults aged >20 to
59 years reassessed 11 years later based on 17 morbidities
(11 by reported medical diagnosis) [41] and 30.4% in Ire-
land for adults aged 50 and older from the Irish Longitu-
dinal Study on Aging reassessed two years later based on
16 morbidities/groups of morbidities [42].
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Regarding the incidence rate, our study revealed 57.46
new cases of multimorbidity per 1000 person-years dur-
ing the average follow-up period of 8.29 years. In the
Whitehall II study involving British civil servants, anal-
ysis of a median follow-up of 23.6 years for participants
aged 50 at the beginning of follow-up indicated a multi-
morbidity incidence rate of 13.87 per 1000 person-years.
The Whitehall II study considered nine morbidities,
including three common conditions in our study (dia-
betes, CVA and cancer), while the remaining conditions
were not included in our assessment, such as Parkinson’s
disease and dementia [43].

Although our definition of multimorbidity incidence
aligns with the commonly used approach in the field —
marking the recording of the second chronic morbid-
ity [44] — and our study shares common morbidities
with other investigations, such as diabetes, hyperten-
sion, dyslipidaemia, and obesity [41, 42], estimations can
diverge due to the variety of morbidities used to define
multimorbidity. European studies, for example, typically
include primary causes of death in high-income coun-
tries, including neurodegenerative diseases and other
age-related conditions [41, 43]. Nevertheless, our esti-
mates indicate the potential prevalence of multimorbidity
in low- and middle-income regions, suggesting that mul-
timorbidity occurrence in the ELSA-Brasil cohort sur-
passes that reported in studies conducted in high-income
nations. A review on the incidence of multimorbidity
[44] reported a median cumulative incidence of 2.8% and
a median incidence rate of 30.7 cases per 1000 person-
years, estimates that mainly reflect populations in high-
income regions.

There is a noticeable dearth of studies investigating
multimorbidity in low- and middle-income countries
[45], particularly in terms of estimating its incidence.
The prevalence of multimorbidity in these regions is
also as high as in high-income countries, with an esti-
mated global prevalence of 36.4% (95% CI: 32.2-40.6%)
in a meta-analysis [46], ranging from 0.7% in a popula-
tion aged>20 years in a rural western India community
to 81.3% in those aged >60 years in southern Brazil [46].
However, limited information is available regarding the
incidence of multimorbidity in these regions. This con-
trasts with the adverse and challenging context expe-
rienced by low- and middle-income countries, with a
rapidly ageing population, food insecurity, cities marked
by social and environmental inequalities and deeply
affected by climate change [45, 47]. These regions also
grapple a cross-load between noncommunicable dis-
eases, infectious diseases and external causes in contexts
of economic crises [3, 48]. These factors tend to exacer-
bate the population’s health situation, render health sys-
tems more fragile, and escalate inequalities in disease
prevention, access to diagnosis, and treatment [45].
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In terms of racial disparities in multimorbidity, our
ability to make comparisons is limited due to the scar-
city of studies reporting incidence rates among differ-
ent racial groups. However, existing evidence suggests
a greater chance of multimorbidity in black adults than
in white adults in both the USA [18-20] and Brazil [21].
From the risk perspective, in retrospective cohort analy-
ses of primary care in the UK [49], black patients had a
greater risk of having a zero-to-one morbidity than white
patients did (HR=1.36; 95% CI=1.33-1.39), and also for
one-to-two morbidities (HR=1.25; 95% CI=1.20-1.30).
A study that analysed administrative data from Olmsted
(Minnesota, USA), spanning 2000-2013, estimated age-
and sex-standardised multimorbidity incidence rates of
48.5 cases per 1000 person-years at risk for black women;
this estimate was 38.9 for black men, 39.4 for white
women, and 36.0 for white men [50].

In our study, findings from the model adjusted for con-
founding factors indicated a 20% greater incidence of
multimorbidity among blacks than among whites, which
was maintained even after controlling for socioeconomic
status and risk behaviours (Additional File 4). Taken
together, this evidence points to the need to understand
the mechanisms underlying illness and differential accu-
mulation of diseases between racial groups throughout
the life course.

In Brazil, racial inequalities are present from the begin-
ning of life. Children born to brown and black moth-
ers have a greater chance of having a low birth weight
[25]; a greater risk of death in the first five years of life;
and a greater risk of dying from malnutrition, diar-
rhoea, influenza and pneumonia than children born to
white mothers [26]. Census data also indicate impor-
tant inequalities in the context of life and health, in cit-
ies composed mainly of brown and black people, there is
greater social vulnerability, income concentration, higher
rates of infant mortality and premature mortality (<65
years), and lower life expectancy [27]. A baseline study of
the ELSA-Brasil cohort further indicated that brown and
black individuals often reside in economically segregated
neighbourhoods and that living in these areas was associ-
ated with a greater risk of hypertension and diabetes [51].
This evidence suggests that adverse experiences dispro-
portionately impact racial groups across their life course,
potentially influencing access to resources for health pro-
motion and disease prevention, consequently influencing
the likelihood of becoming ill in adulthood.

In addition, it is important to note that there are racial
differences in other stressful life experiences that promote
physiological instability, requiring a complex response
from adaptive systems and potentially leading to multi-
morbidity [10]. A study of black adults in the USA tak-
ing part in the National Survey of American Life found
that those who reported higher levels of discrimination,
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as assessed by the Everyday Discrimination Scale, were
139% more likely to have multimorbidity of physical con-
ditions than their peers without reports of discrimination
(OR: 2.39; 95% CI: 1.74-3.29), a 436% greater chance of
multimorbidity of psychiatric conditions (OR: 5.36; 95%
CI: 3.28-8.75), a 431% greater chance of mixed multi-
morbidity—at least one physical and one psychiatric (OR:
5.31; 95% CI: 3.67-7.67), and a 228% greater chance of
any multimorbidity (OR: 3.28; 95% CI: 2.67-5.45) [52].
The ELSA-Brasil carried out cross-cultural adaptation of
the same scale used in this study and applied it in Wave
3 [53], which allows future studies to test the hypoth-
esis that the experience of discrimination in everyday life
may be a mediator that connects race to the incidence of
multimorbidity.

Our investigation also revealed racial disparities in
the occurrence of individual morbidities. Brown and
black participants exhibited higher incidence rates of
hypertension and obesity than whites did. Addition-
ally, brown participants had a greater incidence rate of
renal insufficiency and CVA than white participants did,
while black participants exhibited a greater incidence
of diabetes than white participants did. These findings
align with other analyses of incidence within the Brazil-
ian context [54-56] and with what is known about how
stressful experiences in the life course of the black popu-
lation and worse social conditions can favour the devel-
opment of these morbidities [11, 22]. It is important to
mention that five causes that we analysed and indicated
different occurrences among racial groups are among
the ten causes that had the greatest absolute increases in
the number of disability-adjusted life years lost (DALYs)
in the world between 1990 and 2019 (ischaemic dis-
eases, diabetes, CVA, kidney disease and cancer) [3].
This underscores the substantial burden of morbidities
on healthcare systems and emphasises the challenge of
addressing population health issues equitably, taking into
account the social determinants of health.

In our study, the adjusted model revealed a significant
difference in the incidence of renal insufficiency between
brown and white participants but not between black and
white participants. A previous baseline analysis from the
ELSA-Brasil examining the albumin-creatinine ratio and
glomerular filtration rate revealed alterations in these
indicators in 11.1% of black participants, 9.2% of brown
participants, and 7.9% of white participants [57]. How-
ever, when considering self-reported diagnoses of kidney
disease at baseline, the prevalence was highest among
white participants, followed by brown and black partici-
pants [21]. This leads us to believe that black participants
may be underdiagnosed in relation to renal insufficiency
since they are related to hypertension and diabetes,
which are more common in this population, as our find-
ings also indicate.
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Findings from Brazil's 2019 National Health Survey
revealed a prevalence of chronic kidney disease (self-
reported diagnosis) of 1.6% among white individuals,
1.3% among brown individuals, and 1.2% among black
individuals [58]. An analysis focused on patients receiv-
ing kidney dialysis under Brazil’s Unified Health System
indicated that the largest proportion of these patients
were white (45.8%), followed by brown (30.7%) and black
(9.4%) [59]. Taken together, these results suggest poten-
tial challenges in diagnosis and healthcare access, par-
ticularly among black individuals, and possibly lower
survival rates.

The same relationship was observed for cerebrovas-
cular accidents: brown participants exhibited a greater
incidence rate than white participants did, and while
there was an indication that black participants also had
a greater incidence than white participants did, the dif-
ference was not statistically significant. A meta-analysis
encompassing data from 29 countries involving adults
aged between 18 and 50 years who experienced a first
ischaemic CVA highlighted that the black demographic
presented the highest prevalence of two or more risk fac-
tors for CVA. In this group, hypertension (52.10%), dia-
betes (20.7%), and obesity (44.6%) were more prevalent,
while dyslipidaemia was more common among white
individuals (40.4%) [60]. Our study’s findings differ from
expected, as we did not observe differences in CVA inci-
dence rates between black and white participants, even
though in the ELSA cohort, the incidence rates of mor-
bidities that are risk factors for CVA were greater for
black participants. One plausible explanation for this
outcome might be the insufficient follow-up time for the
occurrence of CVA, given that the study group included
participants who were less ill at baseline, and predomi-
nantly young workers.

Although our findings contribute to the body of rela-
tively recent research on racial inequalities in the devel-
opment of multimorbidity, they should be interpreted
in light of several limitations. The use of self-reported
diagnoses for five conditions may have led to an under-
estimation of the associations. Although evidence shows
good to fair agreement for several self-reported and
doctor-reported chronic conditions among patients with
multimorbidity [61], in Brazil, structural racism is repro-
duced in health services. Despite having a public and uni-
versal healthcare system, inequalities can be observed in
access to services, screening and diagnosis, and disease
care [62]. In this regard, our additional analyses revealed
that when considering only morbidities assessed during
in-person visits at the investigation centre, the strength
of the association increased and became significant
for browns, indicating 16% and 29% greater incidence
rates of multimorbidity for browns and blacks, respec-
tively, than for white individuals between Waves 1 and
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3 (Additional File 4). This evidence highlights a poten-
tial differential misclassification error when consider-
ing self-reported morbidities. Historically discriminated
against and faced more barriers to diagnosing morbidi-
ties, browns and blacks may not report illnesses that they
actually have, leading the models’ estimates to distance
them from a state of illness, despite being affected.

ELSA-Brasil comprises a cohort of civil servants situ-
ated in major urban centres across Brazil, excluding indi-
viduals without formal employment relationships, those
with exceptionally high incomes, those with no income,
or residents in regions distant from the capital cities. In
addition, the group of brown and black people in Bra-
zil is more likely to be in informal occupations or to be
unoccupied [63, 64]. Consequently, we infer that racial
inequalities in the development of multimorbidity are
even wider than we have been able to measure.

This study has several strengths. The ELSA-Brasil com-
prises a prospective cohort that uses validated instru-
ments, standardised protocols, and health evaluations
conducted by trained and certified health professionals
[28-31]. The annual follow-up interviews enabled the
retrieval of health-related information from participants
who might not have visited the research centres dur-
ing in-person return periods. This approach minimises
losses in the analyses and facilitates the tracking of vari-
ous health outcomes, including hospitalisations and
deaths. Future research should explore whether there are
racial inequalities in survival between racial groups after
developing multimorbidity, as well as the impact of mul-
timorbidity status on the use of health services and daily
activities.

Although differences in the baseline characteristics
of the ELSA participants can be observed, as this was a
cohort of workers, the participants shared similar char-
acteristics, such as institutional ties and labour rights.
Even so, we were able to observe racial inequalities in the
development of isolated morbidities and multimorbidity,
which is a warning about how the life course in a social
context marked by unequal racial relations can impact
health in adulthood and ageing.

ELSA recruited adults ranging from 35 to 75 years old
at baseline who were not institutionalised, hospitalised or
recruited by health services, making it a good resource
for understanding the development of multimorbidity
among healthy individuals making the transition from
middle to old age in the context of a middle-income
country. Research into multimorbidity in younger adults
deserves attention because of its effect on work [9], qual-
ity of life, use of health services, catastrophic health
expenditures [4, 8], health systems and society. Particu-
larly in low- and middle-income regions, where families
living with chronic morbidities spend more on health-
care and face a greater risk of catastrophic expenses and



Oliveira et al. International Journal for Equity in Health

impoverishment than families unaffected by chronic
morbidities, with significant reports of nonadherence to
the medicines prescribed for these morbidities due to
cost [65].

Multimorbidity is a significant public health concern,
not only representing a substantial social challenge but
also a notable economic burden, wherein the develop-
ment and accumulation of morbidities and their impact
are distributed unevenly, affecting certain population
groups that have historically been less advantaged and
are at a higher risk for various health outcomes. Addi-
tional longitudinal studies are needed to explore multi-
factorial pathways and progression of illness among racial
groups, as well as to evaluate the patterns and severity of
morbidities and consequent impacts on activities of daily
living and occupation, and to determine whether racial
inequalities are reproduced in other aspects of multimor-
bidity and survival.

Conclusions

Multimorbidity occurs unequally among Brazilian adults
and elderly individuals, with brown and black individu-
als at greater risk of developing the main chronic health
conditions, and black individuals more frequently devel-
oping multimorbidity. As the population ages, it becomes
imperative to reconsider care models that focus on
managing individual chronic conditions. Instead, there
should be a shift toward addressing the complex needs
of patients with multiple conditions, taking into account
the social determinants of health in understanding and
managing multimorbidity. Equitable health promotion
and disease prevention policies should be prioritised in
health action planning, with strategies targeted at popu-
lations most at risk of illness. However, to ensure the
right to basic and dignified living conditions for histori-
cally discriminated groups, it is crucial to address the
fundamental causes of racial inequalities, including rac-
ism and racial discrimination, across all sectors of soci-
ety, not solely within the realm of health.
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