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ABSTRACT: Objective: The aims of this study were: 1) to estimate the prevalence of multimorbidity in 2013
and 2019 in adults aged 20-59 years; 2) to assess inequalities in the prevalence of multimorbidity in 2013 and
2019 according to educational level. Methods: Data from two cross-sectional surveys from the Brazilian National
Health Survey in 2013 and 2019 were used. Multimorbidity was assessed from 14 lifetime self-reported morbidities
(except back problems) and defined using the cutoff point of 22 diseases. The prevalence of multimorbidity
and individual morbidities were described according to gender, age, skin color, and education. For education,
crude, and relative inequalities in prevalence of multimorbidity were calculated using the Slope Index of
Inequality and the Concentration Index, respectively. Results: The prevalence of multimorbidity increased from
18.7% (95%CI 18.0-19.3) in 2013 to 22.3% (95%CI 21.7-22.9) in 2019, being higher among women and adults
between 30-59 years in both periods. Asthma/bronchitis, depression, and back problems were the conditions
that increased the most in the study period. Absolute and relative inequalities by education status were observed
in the study period, with worse multimorbidity profiles among the less educated. Conclusion: The prevalence
of multimorbidity increased between 2013 and 2019. Inequalities in the prevalence of multimorbidity were
observed according to educational level.
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RESUMO: Objetivos: Os objetivos do presente estudo foram: 1) estimar a prevaléncia de multimorbidade nos
anos de 2013 e 2019 em adultos de 18 a 59 anos; 2) avaliar as desigualdades na prevaléncia de multimorbidade
em 2013 e 2019, de acordo com a escolaridade. Métodos: Foram utilizados dados de dois inquéritos transversais
da Pesquisa Nacional de Satide de 2013 e 2019. A multimorbidade foi avaliada a partir de 14 morbidades
autorreferidas a partir de diagnostico médico na vida (exceto problema na coluna) e definida usando-se o
ponto de corte de = 2 doengas. As prevaléncias de multimorbidade e morbidades individuais foram descritas
de acordo com sexo, idade, cor da pele e escolaridade. Desigualdades brutas e relativas nas prevaléncias
conforme a escolaridade foram calculadas utilizando-se o Slope Index of Inequality e o Concentration Index,
respectivamente. Resultados: A prevaléncia de multimorbidade aumentou de 18,7% (IC95% 18,0-19,3), em
2013, para 22,3% (IC95% 21,7-22,9), em 2019, sendo maior entre mulheres e adultos entre 30 e 59 anos
em ambos os periodos. Asma/bronquite, depressdo e problemas na coluna foram as condi¢gGes que mais
aumentaram no periodo. Desigualdades absolutas e relativas foram observadas, com prevaléncias superiores
entre os menos escolarizados e sem diferenca entre os anos. Conclusdes: A prevaléncia de multimorbidade
aumentou no periodo de 2013 a 2019. Desigualdades na prevaléncia de multimorbidade foram observadas
de acordo com a escolaridade.

Palavras-chave: Multimorbidade. Doengas cronicas. Desigualdades em satide. Adultos. Estudos transversais.

INTRODUCTION

Multimorbidity is a health problem characterized by the presence of multiple chronic
diseases in the same individual, which is usually defined by the presence of 22 or 23 con-
comitant diseases"”. This condition is associated with long-term functional disability and
high health care expenses®. Also, multimorbidity can worsen physical and mental quality
of life, in addition to increase the risk of depressive symptoms and functional disability**.
As a consequence, it is responsible for a high number of consultations in primary care and
greater use of emergency services”®.

The prevalence of multimorbidity can vary according to age, gender, income, edu-
cation and, mainly, by the forms of measurement (number of morbidities used, way of
measuring each disease — medical diagnosis referred by the respondent and/or objective
measures/diagnosis criteria) and of operationalization (cutoff points: = 2, = 3, and/or
complex multimorbidity)®. In Brazil, this prevalence in individuals aged 18 years old or
older, including aged people, is approximately 25%'*", reaching 29% in regional studies'>".
The occurrence is higher among women, aged people and those from lower socioeconomic
positions'”'"**. Analyses restricted to the adult population in Brazil (under 60 or 65 years
of age) indicate occurrence between 11%, in 2014, and 21%, in 2007"¢. Socioeconomic
inequalities were observed, but with different patterns, according to the study population
and indicators used'""".

Education is associated with the occurrence of multimorbidity, which can be consid-
ered a proxy of socioeconomic position, which may directly reflect the educational level,
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reaching a strong determinant of employment and income conditions. It also reflects the
contextual load of each individual®®. In a systematic review, with 24 cross-sectional studies,
it was identified that individuals with less education had 64% more chance of multimorbid-
ity". In addition, the aging of the population can generate a greater burden of disease, espe-
cially in economically active older adults and in more vulnerable socioeconomic groups®.
Despite this, only part of the increase in multimorbidity can be attributed to demographic
changes®'. Although international evidence indicates an increase in the occurrence of mul-
timorbidity, as far as is known, there are no comparable findings on its trend, at different
periods, among adults in Brazil. The National Health Survey (Pesquisa Nacional de Saude —
PNS), carried out in 2013 and 2019, is able to assess this trend, with high comparability of
morbidities in the period.

Thus, the aims of this study were: 1) to estimate the prevalence of multimorbidity in
2013 and 2019 in adults aged 18 to 59 years; 2) to assess inequalities in the prevalence of
multimorbidity in 2013 and 2019, according to educational level.

METHODS
SAMPLE

Study with data from two cross-sectional population-based surveys of the PNS, col-
lected in 2013 and 2019 by the Brazilian Institute of Geography and Statistics (Instituto
Brasileiro de Geografia e Estatistica — IBGE) in partnership with the Ministry of Health.
The data are in the public domain and are available on the IBGE website (https:/ /www.
ibge.gov.br/).

The selection of the PNS sample was carried out by means of cluster sampling, divided
into three stages. The first was the selection of primary sampling units (census sectors or
set of sectors). The second guaranteed the selection of households, within each primary
sampling unit, using a fixed number of permanent private households by simple random
sampling. The third stage included the selection of a resident in each household by simple
random sampling, with a minimum age to answer to the questionnaire (18 years or more,
in 2013, and 15 years or more, in 2019). The PNS sample is representative of the Brazilian
population residing in permanent private households, covering, in addition to the national
territory, urban and rural areas, the five geographic macro-regions and the federation units,
capitals, and metropolitan regions™.

After the selected residents signed the informed consent, trained interviewers collected
sociodemographic and health information in both surveys using handheld computers.
The 2013 and 2019 data collections were approved by the National Commission for Ethics
in Research/National Health Council, under protocol numbers 10853812.7.0000.0008 and
3.529,376, respectively.
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DEPENDENT VARIABLES

Multimorbidity was assessed using a list of 14 morbidities reported by the individual.
Morbidities were identified, in the Q module of chronic diseases in both surveys, through
the following question: “Has any doctor ever given you the diagnosis of...?”, listing the dis-
eases: hypertension, high cholesterol, depression, diabetes, arthritis or rheumatism, bron-
chitis, asthma or wheezing; work-related musculoskeletal disorders (WMSD), cancer, heart
problems, stroke, chronic kidney failure, chronic obstructive pulmonary disease (COPD),
back problems, and other chronic diseases. In the case of depression, the question was:
“Has any doctor or mental health professional (psychiatrist or psychologist) ever given you
a diagnosis of depression?”. To identify a spinal problem, the question was: “Do you have a
chronic spine problem, such as chronic back or neck pain, low back pain, sciatica, vertebrae
or disc problems?”. Multimorbidity was defined from the cutoff point of = 2 morbidities”.
Among women, episodes of high blood pressure and diabetes occurred during pregnancy
were not considered.

INDEPENDENT VARIABLES

The independent variables included in the study were gender (male and female), skin
color (white, brown, black, yellow, and indigenous), age in full years (18-29 and 30-59 years)
and education (no education/incomplete elementary or middle school, complete middle
school/incomplete high school, complete high school/incomplete higher education, and
complete higher education).

STATISTICAL ANALYSIS

Analyses were performed using Stata statistical software, version 17%, using expansion
factors and sample weights with the svy command. The variables of primary sampling unit
(PSU_PNS), individual weight (V00291), and stratum (V0024) were used. The proportions of
the variables and their respective 95% confidence intervals (95%CI) were estimated according
to the year of the surveys. Comparisons were evaluated using confidence intervals (95%CI),
considering statistically significant comparisons when there was no overlap between them.
Also, equiplots (www.equidade.org/equiplot) were used for graphical presentation of the
prevalence of isolated morbidities according to the year of the survey (2013 and 2019).

Inequalities related to the prevalence of each of the diseases according to educational
level were estimated using, respectively, the Slope Index of Inequality (SII) and Concentration
Index (CIX). The SII is a complex measure of absolute inequality from a logistic regres-
sion. To estimate the SII according to education levels, individuals in the population were
ranked from the least to the most educated. This index represents the absolute difference,
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in percentage points, of the outcome between the values predicted by the regression line
of the extremes of the distribution of the variable used to rank the individuals (education).
The CIX, on the other hand, is a complex measure of relative inequalities, in which individ-
uals are also ranked according to education categories (from the least to the most educated),
and the cumulative prevalence of the outcome is compared with the distribution of indi-
viduals in each education category, in an approach similar to the Lorenz curve. The values
of both indexes can vary between -1 and 1, where negative values indicate that the preva-
lence of the analyzed disease is higher among less educated individuals, while positive val-
ues indicate higher prevalence among more educated ones. When SII and CIX are equal to
zero, they indicate the absence of inequalities in the prevalence of the disease analyzed in
relation to education. To facilitate the interpretation of the SII, its values were multiplied
by 100, being, therefore, interpreted as differences in percentage points. More information
about the calculations of both indexes can be found in another publication®. All analyses
took into account the complexity of the survey sampling design.

RESULTS

In 2013, 49,205 adults between 18 and 59 years of age were interviewed, of which 18.7%
(95%CI 18.0-19.3) reported having two diseases or more. In 2019, there were 65,803 adults,
and 22.3% (95%CI 21.7-22.9) presented multimorbidity. The sample characteristics were
similar between years for gender and age (Table 1).

Figure 1 shows the prevalence of each disease according to the year of surveys. There was
an increase, from 2013 to 2019, in the prevalence of asthma/bronchitis: from 4.3% (95%CI
4.0-4.6) t0 5.5% (95%CI 5.1-5.8); other chronic diseases: from 5.1% (95%CI 4.7-5.5) t0 7.5%
(95%CI 7.1-7.9); depression: from 7.2% (95%CI 6.7-7.6) t0 9.8% (95%CI 9.4-10.2); back prob-
lem: from 16.4% (95%CI 15.8-17.1) to 19% (95%CI 18.4-19.6); diabetes: from 3.6% (95%CI
3.3-3.9) to 4.3% (95%CI 4.0-4.5); cholesterol: from 9.9% (95%CI 9.4-10.4) to 11.1% (95%CI
10.6-11.5); and chronic renal failure: from 2.6% (95%CI 2.3-2.8) to 3.1% (95%CI 2.9-3.4).
Other diseases remained stable between one period and another.

The prevalence of multimorbidity increased from 2013 to 2019, being higher among
women (23.0% in 2013 to 27.0% in 2019), among individuals aged 30 to 59 years (from 24.4%
in 2013, to 27.7% in 2019), and among those without education or with incomplete elemen-
tary/middle education (from 24.6% in 2013 to 29.6% in 2019) (Table 2).

Regarding inequalities in multimorbidity according to education, in 2013 and 2019, it was
observed that the prevalence of multimorbidity was just over 10 percentage points higher
among less educated individuals compared to more educated individuals in both years [2013:
SII =-11.2 (95%CI -13.6—8.7); 2019: SII=-10.1 (95%CI -12.2—7.9)]. Relative inequalities were
observed regarding the prevalence of multimorbidity according to educational groups, with
CIX equal to -0.07 (95%CI -0.09—-0.05), in 2013, and -0.05 (95%CI - 0.07— -0.04), in 2019.
Despite this difference between the CIX values, the confidence intervals indicate that there
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Chart 1. Description of demographic, socioeconomic, and multimorbidity characteristics in adults

according to the year of the survey. Brazil, 2013-2019.

2013 (95%Cl) 2019 (95%ClI)

Gender
Male
Female

Age
18-29
30-59

Skin color
White
Black
Yellow
Brown
Indigenous

Education

No education — incomplete elementary/middle
school

Complete middle school — incomplete high school
Complete high school - incomplete higher education
Complete higher education

Multimorbidity (2+)

Mean of diseases — people with multimorbidity

47.9 (47.1-48.7)
52.1 (51.3-52.9)

31.9 (31.1-32.6)
68.1 (67.4-68.9)

46.2 (45.3-47.1)
9.1(8.6-9.6)
0.9 (0.7-1.0)

43.4 (42.5-44.2)
0.4 (0.4-0.5)

31.2(31.1-32.9)

17.2 (16.6-17.8)
37.4(36.6-38.2)
13.4(12.7-14.2)
18.7 (18.0-19.3)
2.71*(2.67-2.75)

47.8 (47.1-48.5)
52.2 (51.5-52.9)

28.2 (27.5-28.9)
71.8(71.1-72.5)

41.3 (40.5-42.1)
11.8(11.3-12.3)
0.8 (0.7-1.0)
45.6 (44.8-46.3)
0.5(0.4-0.7)

26.9 (26.2-27.6)

15.8 (15.4-16.4)
40.2 (39.5-40.9)
17.1 (16.4-17.8)
22.3(21.7-22.9)
2.77*(2.73-2.81)

was no increase or decrease in the relative inequality of multimorbidity according to edu-
cational groups between 2013 and 2019 (Table 3).

For the assessed diseases, absolute and relative inequalities were observed in 2013 and
2019. The greatest absolute inequalities were observed for back problems and hyperten-
sion, in which the prevalence of these diseases in 2013 were, respectively, 12.6 and 11.6
percentage points higher in less educated individuals compared to more educated ones
(Figure 2). Of the nine diseases that had negative SII values in 2013, eight of them identi-
fied an increase in inequality in 2019. The only exception was in relation to depression, in
which there was a reversal of the pattern. In 2013, the prevalence of depression was 2.1 per-
centage points higher among the less educated, in 2019 it was 0.6 higher among the more
educated. Cancer, WMSD, and asthma/bronchitis were more prevalent among the most
educated in both 2013 and 2019.
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Figure 1. Prevalence of individual morbidities in adults according to the year of research. Brazil,
2013-2019.

Regarding relative inequalities, the highest were observed for stroke, where the CIX
was -0.26 in 2013, reaching -0.33 in 2019. Of the nine diseases with negative CIX (high-
est prevalence among the less educated), six had increased inequalities between 2013 and
2019 (stroke, kidney failure, arthritis, diabetes, hypertension, COPD). In contrast, of the
six CIX-positive diseases in 2013, three had reduced inequalities in 2019 (cancer, WMSD,
other NCDs) (Figure 2).

DISCUSSION

The results showed an increase in the prevalence of multimorbidity from 2013 to 2019,
similar between genders. Older adults (30-59 years) had a higher occurrence compared to
younger adults. Individuals with white skin color had the highest prevalence in 2019, but
individuals with black and yellow skin colors had the highest percentage increase in this
six-year period. Between 2013 and 2019, the prevalence of multimorbidity increased by
five percentage points among the least educated, while among individuals with complete
higher education, there was an increase of 3.8 percentage points. Asthma/bronchitis, other
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Chart 2. Prevalence of multimorbidity in adults according to the year of the survey. Brazil, 2013-2019.

2013 (95%Cl) 2019 (95%ClI)

Gender
Male
Female
Age
18-29
30-59
Skin color
White
Black
Yellow
Brown
Indigenous
Education
No education — incomplete elementary/middle school
Complete middle school — incomplete high school
Complete high school - incomplete higher education

Complete higher education

13.9 (13.1-14.7)
23.0 (22.1-24.0)

6.4(5.7-7.2)
24.4(23.6-25.2)

20.0 (19.0-21.0)
18.3(16.2-20.4)
14.8 (9.1-20.4)
17.4(16.5-18.2)
22.8 (14.1-31.4)

24.6 (23.4-25.8)
16.9 (15.4-18.4)
14.1 (13.2-15.0)
19.5(17.5-21.5)

17.1 (16.3-17.9)
27.0 (26.1-27.8)

8.5 (7.6-9.4)
27.7 (27.0-28.4)

24.2 (23.2-25.2)
21.8(20.2-23.4)
21.5(13.9-29.1)
20.7 (19.9-21.6)
18.7 (12.8-24.7)

29.6 (28.3-30.8)
19.5(18.2-20.8)
18.0(17.1-19.0)
23.3(22.0-24.7)

Chart 3. Crude (Slope Index of Inequality) and relative (Concentration Index)* inequalities in the
occurrence of multimorbidity among adults, according to the year of the survey. Brazil, 2013-2019.

Multimorbidity

2013 2019

Inequality indexes

Difference (2019-2013)

Slope Index of Inequality -11.2 -10.1
1.1
(-13.6--8.7) (-12.2--7.9)
Concentration Index -0.07 -0.05
0.02
(-0.09--0.05) | (-0.07 --0.04)

*Socioeconomic index: education.

chronic diseases, depression, and back problems were the problems that increased the most
in the period.

The increase in multimorbidity is accompanied by an increase in the use of health ser-
vices in Brazil, both in public and private institutions®. This is one possible explanation for the
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Figure 2. Absolute (Slope Index of Inequality) and relative (Concentration Index)* inequalities in the
occurrence of morbidities among adults, according to the year of the survey. Brazil, 2013-2019.

observed results, as the greater use of health services can result in a greater number of med-
ical diagnoses of chronic diseases. A study that evaluated the coverage of the Family Health
Strategy (Estratégia Satude da Familia — ESF) in Brazil, carried out between 2013 and 2018,
identified an increase of 7.7 percentage points over the five-year period*. Studies that seek to
understand this relationship (possibly bidirectional) between morbidities and access to services
will be relevant to understand, in more detail, the trend in the occurrence of multimorbidity.
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The increase in the prevalence of diseases, such as depression and back problems,
may explain the greater occurrence of multimorbidity in 2019. Global estimates from
the World Health Organization point to an increase in the prevalence of depression
in the world”, while those from the Global Burden of Disease suggest an increase of
spinal problems in Brazil*®. In addition, in recent decades, the frequency of diagnosis
of morbidities has increased as a result of the reduction in thresholds for diagnosis,
the inclusion of new diagnoses and new risk factors”, being verified, for example, the
reduction of thresholds of 140/ 90 to 130/80 mmHg for the diagnosis and control of
hypertension, according to the guidelines of the American College of Cardiology/
American Heart Association®, or the insertion of the pre-diabetes category, accord-
ing to the guidelines of the American Diabetes Association’. These changes may con-
tribute to an increase in the prevalence of multimorbidity, even if they do not directly
reflect the increase in the burden of morbidities and the low quality of life related to
the individual’s health**.

In previous studies, an increase in the prevalence of multimorbidity has been
observed. Between 1994 and 2010, a study conducted in Canada evaluated data from
five birth cohorts (1925-1974) and identified a greater chance of multimorbidity
in each cohort when compared to the previous one”. Another study, in the United
Kingdom, with retrospective data from electronic health records of adults over 18 years
old, observed that the prevalence of multimorbidity increased from 16 to 25% over
a period of approximately 10 years*. These results are consistent with the increase
found in the present study.

Characteristics such as female gender, low income, obesity, smoking, and sedentary life-
style were associated with greater chances of multimorbidity®. In the present study, in both
periods, women had a higher prevalence of multiple chronic diseases. The explanation for
their higher occurrence in women may be related to greater health care by women and gen-
der inequalities®**. Women, in general, adopt more preventive behaviors and access health
services more often, thus being able to have more knowledge about their health problems.
According to data from PNS 2019, 82.3% of Brazilian women consulted a doctor in the
12 months prior to the interview, against 69.4% of men?’.

The prevalence of multimorbidity in the present study was similar to that found in a study
carried out in Sdo Paulo' and higher than that detected in a national study"”. The study car-
ried out in the city of Sdo Paulo, with 2,713 adults, found a prevalence of 21%, being higher
in women, older people, and individuals with lower socioeconomic conditions'®. Despite the
differences in morbidities and in the forms of measurement performed, occurrence and asso-
ciated factors were consistent. Regarding the findings of the National Survey on Access, Use
and Promotion of the Rational Use of Medicines in Brazil (Pesquisa Nacional sobre o Acesso,
Utilizagdo e Promogdo do Uso Racional de Medicamentos no Brasil— PNAUM), a prevalence of mul-
timorbidity of 11% was identified, lower than that obtained in the present study". This dif-
ference may be due to the high prevalence of spinal problems, which is the most prevalent
morbidity in our study, which was not evaluated in the study using PNAUM data.
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The increase in the occurrence of multimorbidity was greater among individuals
with white and brown skin color, being different from that evidenced in other coun-
tries. A study conducted in the United States in 2015 observed that increasing age
and black skin color were associated with a higher risk of multimorbidity, regardless
of gender®. In a study, also carried out in the United States, with data from 2002 to
2014, from The National Health Interview Surveys (NHIS), involving adults aged 30
to 64 years old, there was a higher risk (7%) of multiple chronic diseases in non-His-
panic black individuals compared to non-Hispanic whites*. Additionally, individuals
with black skin color had initial chronic disease counts 28% higher than whites, in
addition to developing multimorbidity earlier’®*’, data corroborated by the morbidity
network analysis approach*.

Inequities regarding skin color are linked to socioeconomic aspects. According to the
IBGE (2018), individuals with white skin color are the majority who attend higher education,
with less unemployment and higher wages compared to those with black and brown skin
color. These inequalities perpetuate poverty and hinder political participation and access to
social goods and services for the black population®. This process is called structural racism,
which permeates the formation of Brazilian society and constitutes an important determi-
nant of the health-disease process®.

This study identified inequalities in the prevalence of multimorbidity among the less
educated, both for absolute and relative differences. According to the National Research
Council and the Institute of Medicine, education is one of the most important social
determinants of health*, with direct effects on health-related factors®. In a study on
the association of multimorbidity and education in Germany, it was identified that edu-
cational level was an important risk factor for the occurrence of multiple diseases*. In
the present study, it was possible to observe inequalities greater than 11 points in the SII
index. In the nationally-based study with data from the PNAUM, the CIX index showed
inequality in multimorbidity, according to education, for men in Brazil and inequality
among women in the Southern Region"”. However, the SII index was not significant
for either gender in the PNAUM study, even when stratified by region of the country.

In a study with data from public servants at a university in Rio de Janeiro, the Pré-Satide
Study (Estudo Pro-Saude — EPS), it was identified that, according to the increase in education
of women, the observed prevalence of multiple chronic diseases was lower, and when eval-
uating the total sample, a trend toward a reduction in prevalence was observed with the
increase in education". In a systematic review and meta-analysis, a 64% greater chance of
multimorbidity was found among those with a lower level of education compared to the
better educated group'. These findings corroborate the inequalities found in the present
study, in which the prevalence was higher among the more educated and the mean differ-
ence found between the extremes of our distribution (more educated and less educated)
was greater than ten percentage points, regardless of the year evaluated. Low education is
directly related to greater global social deprivation, for example, lower income, neighborhood
characteristics, and housing conditions, which may increase the risk of chronic diseases®.
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The present study has some limitations. First, information on self-reported chronic dis-
eases may have less accuracy than objective measurements or those collected from medical
records, for example*. Second, studies with self-reported diseases may overestimate the effect
of education on multimorbidity, which may influence our results®. The use of measures
based on diagnostic criteria (e.g., objective measurement of blood pressure, cholesterol) and
symptoms (e.g., depression and heart problems) is recommended for future work on inequal-
ities in multimorbidity. Finally, it is recognized that the manuscript is more exploratory due
to the lack of evidence on the subject in Brazil. Nevertheless, the use of more comprehen-
sive analyses (e.g., intersectoriality) tends to reveal in more detail the observed inequalities™,
also due to the wide and diverse inequalities existing in Brazil. In this sense, analyses includ-
ing regional characteristics (states of the Federation and geopolitical regions), residence
(urban/rural and type of municipality), other variables of socioeconomic position (income
and economic classification) added to the variables gender, age, color of skin, and educa-
tion can contribute to a closer picture of the effect of health inequalities in the country’**.

In conclusion, our results showed that there was an increase in the prevalence of mul-
timorbidity over the six-year period in Brazil, with greater increases in asthma/bronchitis
and back problems among the less educated and an increase in opposite directions in cases
of depression. Both in 2013 and in 2019, the indicators of absolute and relative inequalities
showed that the occurrence of multimorbidity was concentrated in the less educated, with
the differences being stable in the period.

REFERENCES

Fortin M, Stewart M, Poitras ME, Almirall J, Maddocks Palladino R, Nardone A, Millett C, Triassi M. The impact
H. A systematic review of prevalence studies on of multimorbidity on health outcomes in older adults
multimorbidity: toward a more uniform methodology. between 2006 and 2015 in Europe. Eur ] Public Health 2018;
Ann Fam Med 2012; 10 (2): 142-51. https:/ /doi. 28 (Suppl 4). https://doi.org/10.1093/ eurpub/ cky213.400
org/10.1370/afm.1337 Makovski T'T, Schmitz S, Zeegers MP, Stranges S, van den
Huntley AL, Johnson R, Purdy S, Valderas JM, Salisbury Akker M. Multimorbidity and quality of life: systematic

literature review and meta-analysis. Ageing Res Rev
2019;53:100903. https:/ / doi.org/10.1016/j.arr.2019.04.005
Salisbury C, Johnson L, Purdy S, Valderas JM,
Montgomery AA. Epidemiology and impact of

C. Measures of multimorbidity and morbidity burden
for use in primary care and community settings: a
systematic review and guide. Ann Fam Med 2012; 10
(2): 134-41. https:/ /doi.org/10.1370/afm.1363

multimorbidity in primary care: A retrospective cohort
Simdes D, Araujo FA, Severo M, Monjardino T, Cruz ymp Y pectiv

study. Br ] Gen Pract 2011; 61 (582): e12-21. https://
doi.org/10.3399/bjgp11X548929

Romana GQ, Kislaya I, Gongalves SC, Salvador MR,
Nunes B, Dias CM. Healthcare use in patients with
multimorbidity. Eur ] Public Health 2020; 30 (1): 16-22.
https://doi.org/10.1093/eurpub/ckz118

Nguyen H, Manolova G, Daskalopoulou C,

I, Carmona L, et al. Patterns and consequences of
multimorbidity in the general population: there is
no chronic disease management without rheumatic
disease management. Arthritis Care Res 2017; 69 (1):
12-20. https:/ /doi.org/10.1002/acr.22996

Walker V, Perret-Guillaume C, Kesse-Guyot E, Agrinier

N, Hercberg S, Galan P, et al. Effect of multimorbidity Vitoratou S, Prince M, Prina AM. Prevalence of
on health-related quality of life in adults aged 55 years multimorbidity in community settings: a systematic
or older: Results from the SUVI.MAX 2 Cohort. PLoS review and meta-analysis of observational studies.
One 2016; 11 (12): €0169282. https:/ /doi.org/10.1371/ J Comorb 2019; 9: 2235042X19870934. https:/ /doi.
journal.pone.0169282 org/10.1177/2235042X19870934

12

REV BRAS EPIDEMIOL 2021; 24: E210016.SUPL.2


http﻿s://doi.org/10.1370/afm.1337
http﻿s://doi.org/10.1370/afm.1337
http﻿s://doi.org/10.1370/afm.1363
https://doi.org/10.1002/acr.22996
http://SU.VI
https://doi.org/10.1371/journal.pone.0169282
https://doi.org/10.1371/journal.pone.0169282
https://doi.org/10.1093/eurpub/cky213.400
https://doi.org/10.1016/j.arr.2019.04.005
https://doi.org/10.3399/bjgp11X548929
https://doi.org/10.3399/bjgp11X548929
https://doi.org/10.1093/eurpub/ckz118
https://doi.org/10.1177/2235042X19870934
https://doi.org/10.1177/2235042X19870934

MULTIMORBIDITY IN ADULTS

Carvalho JN, Roncalli AG, Camargo Cancela M, Souza
DLB. Prevalence of multimorbidity in the Brazilian
adult population according to socioeconomic and
demographic characteristics. PLoS One 2017; 12
(4): €0174322. https://doi.org/10.1371/journal.
pone.0174322

Rzewuska M, Azevedo-Marques JM, Coxon
D, Zanetti ML, Zanetti ACG, Franco L], et al.
Epidemiology of multimorbidity within the
Brazilian adult general population: evidence
from the 2013 National Health Survey (PNS 2013).
PLoS One 2017; 12 (2): e0171813. https://doi.
org/10.1371/journal.pone.0171813

Araujo MEA, Silva MT, Galvao TE Nunes BP, Pereira
MG. Prevalence and patterns of multimorbidity in
Amazon Region of Brazil and associated determinants:
a cross-sectional study. BMJ Open 2018; 8 (11): €023398.
https:/ /doi.org/10.1136/bmjopen-2018-023398
Nunes BP, Camargo-Figuera FA, Guttier M, Oliveira
PD, Munhoz TN, Matijasevich A, et al. Multimorbidity
in adults from a southern Brazilian city: occurrence
and patterns. Int ] Public Health 2016; 61 (9): 1013-
20. https:/ /doi.org/10.1007/s00038-016-0819-7
Nunes BP, Batista SRR, Andrade FB, Souza Junior
PRB, Lima-Costa MF, Facchini LA. Multimorbidity:
the Brazilian longitudinal study of aging (ELSI-Brazil).
Rev Saude Publica 2018; 52 Suppl 2 (Suppl 2): 10s.
https:/ /doi.org/10.11606/S1518-8787.2018052000637
Costa AK, Bertoldi AD, Fontanella AT, Ramos LR,
Arrais PSD, Luiza VL, et al. Does socioeconomic
inequality occur in the multimorbidity among Brazilian
adults? Rev Saude Publica 2020; 54: 138. https:/ /doi.
org/10.11606/s1518-8787.2020054002569

Wang YP, Nunes BP, Coélho BM, Santana GL,
Nascimento CE, Viana MC, et al. Multilevel analysis
of the patterns of physical-mental multimorbidity
in general population of sdo paulo metropolitan
area, Brazil. Sci Rep 2019; 9 (1): 2390. https://doi.
org/10.1038/541598-019-39326-8

Jantsch AG, Alves RFS, Faerstein E. Educational inequality
in Rio de Janeiro and its impact on multimorbidity:
evidence from the pro-saude study. A cross-sectional
analysis. Sao Paulo Med ] 2018; 136 (1): 51-8. https://
doi.org/10.1590/1516-3180.2017.0209100917
Galobardes B, Lynch J, Smith GD. Measuring
socioeconomic position in health research. Br Med
Bull 2007; 81-82: 21-37. https://doi.org/10.1093/
bmb/1dmo001

Pathirana TI, Jackson CA. Socioeconomic status and
multimorbidity: a systematic review and meta-analysis.
Aust N Z J Public Health 2018; 42 (2): 186-94. https:/ /
doi.org/10.1111/1753-6405.12762

13

Barnett K, Mercer SW, Norbury M, Watt G, Wyke
S, Guthrie B. Epidemiology of multimorbidity and
implications for health care, research, and medical
education: a cross-sectional study. Lancet 2012; 380 (9836):
37-43. https:/ /doi.org/10.1016/S0140-6736(12)60240-2
Van Oostrom SH, Gijsen R, Stirbu [, Korevaar JC,
Schellevis FG, Picavet HSJ, et al. Time trends in
prevalence of chronic diseases and multimorbidity
not only due to aging: data from general practices
and health surveys. PLoS One 2016; 11 (8): €0160264.
https://doi.org/10.1371/journal.pone.0160264
Souza-Junior PRB, Freitas MPS, Antonaci GA,
Szwarcwald CL. Desenho da amostra da Pesquisa
Nacional de Saude 2013. Epidemiol e Servicos
Saude 2015; 24 (2): 207-16. https:/ /doi.org/10.5123/
S$1679-49742015000200003

World Health Organization. Multimorbidity. Technical
series on safer primary care. Geneva: World Health
Organization. 2016 [cited on June 24, 2021]. Available
at: http:/ /apps.who.int/bookorders

Barros AJD, Victora CG. Measuring coverage in
MNCH: determining and interpreting inequalities
in coverage of maternal, newborn, and child health
interventions. PLoS Med 2013; 10 (5): e1001390.
https:/ /doi.org/10.1371/journal. pmed.1001390
Viacava E, Oliveira RAD, Carvalho CC, Laguardia
J, Bellido JG. SUS: supply, access to and use
of health services over the last 30 years. Cien
Saude Colet 2018; 23 (6): 1751-62. https://doi.
org/10.1590/1413-81232018236.06022018

Machado CV; Silva GA. Political struggles for a universal
health system in Brazil: Successes and limits in the
reduction of inequalities. Global Health 2019; 15 (1):
1-12. https://doi.org/10.1186/512992-019-0523-5
World Health Organization. Depression and other
common mental disorders, global health estimates.
Geneva: World Health Organization. 2017 [cited on
June 11, 2021]. Available at: https:/ /apps.who.int/
iris/bitstream/handle/10665/254610/ WHO-MSD-
MER-2017.2-eng.pdf

David CN, Deligne LDMC, Silva RS, Malta DC, Duncan
BB, Passos VMDA, et al. The burden of low back pain
in Brazil: Estimates from the Global Burden of Disease
2017 Study. Popul Health Metr 2020; 18 (Suppl 1): 12.
https:/ /doi.org/10.1186/512963-020-00205-4
Starfield B. Challenges to primary care from co- and
multi-morbidity. Prim Health Care Res Dev 2011; 12
(1):1-2. https:/ /doi.org/10.1017/S1463423610000484
Muntner P, Carey RM, Gidding S, Jones DW, Taler §J,
Wright JT, et al. Potential U.S. population impact of
the 2017 ACC/AHA high blood pressure guideline.
J Am Coll Cardiol 2018; 71 (2): 109-118. https:/ /doi.
org/10.1016/j.jacc.2017.10.073

REV BRAS EPIDEMIOL 2021; 24: E210016.SUPL.2


https://doi.org/10.1371/journal.pone.0174322
https://doi.org/10.1371/journal.pone.0174322
https://doi.org/10.1371/journal.pone.0171813
https://doi.org/10.1371/journal.pone.0171813
https://﻿﻿doi.org/10.1136/bmjopen-2018-023398
https://doi.org/10.1007/s00038-016-0819-7
https://﻿doi.org/10.11606/S1518-8787.2018052000637
https://doi.org/10.11606/s1518-8787.2020054002569
https://doi.org/10.11606/s1518-8787.2020054002569
https://doi.org/10.1038/s41598-019-39326-8
https://doi.org/10.1038/s41598-019-39326-8
https://doi.org/10.1590/1516-3180.2017.0209100917
https://doi.org/10.1590/1516-3180.2017.0209100917
https://doi﻿.org/10.1093/bmb/ldm001
https://doi﻿.org/10.1093/bmb/ldm001
https://doi﻿.org/10.1111/1753-6405.12762
https://doi﻿.org/10.1111/1753-6405.12762
https://doi.org/10.1016/S0140-6736(12)60240-2
https://doi.org/10.1371/journal.pone.0160264
https://doi.org/10.5123/S1679-49742015000200003
https://doi.org/10.5123/S1679-49742015000200003
http://apps.who.int/bookorders
https://doi.or﻿g/10.1371/journal.pmed.1001390
https://doi.org/10.1590/1413-81232018236.06022018
https://doi.org/10.1590/1413-81232018236.06022018
https://doi.or﻿g/10.1186/s12992-019-0523-5
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://doi.org/10.1186/s12963-020-00205-4
https://doi.org/10.1017/S1463423610000484
https://doi.org/10.1016/j.jacc.2017.10.073
https://doi.org/10.1016/j.jacc.2017.10.073

DELPINO, EM. ET AL.

American Diabetes Association. 2. Classification and
diagnosis of diabetes: standards of medical care in
diabetes-2018. Diabetes Care 2018; 41 (Suppl 1): S13-
27. https:/ /doi.org/10.2337/dc18-S002

Thorpe KE, Howard DH. The rise in spending among
Medicare beneficiaries: the role of chronic disease
prevalence and changes in treatment intensity. Health
Aff (Millwood) 2006; 25 (5): w378-88. https://doi.
org/10.1377/hlthaft.25. w378

Canizares M, Hogg-Johnson S, Gignac MAM,
Glazier RH, Badley EM. Increasing Trajectories of
Multimorbidity Over Time: Birth Cohort Differences
and the Role of Changes in Obesity and Income. J
Gerontol B Psychol Sci Soc Sci 2018; 73 (7): 1303-14.
https://doi.org/10.1093/ geronb/ gbx004

Bisquera A, Gulliford M, Dodhia H, Ledwaba-
Chapman L, Durbaba S, Soley-Bori M, et al. Identifying
longitudinal clusters of multimorbidity in an urban
setting: A population-based cross-sectional study.
Lancet Reg Heal — Eur 2021; 3: 100047. https:/ /doi.
org/10.1016/j.lanepe.2021.100047

Brito AMM, Camargo BV. Representagdes sociais, crengas
e comportamentos de satide: um estudo comparativo entre
homens e mulheres. Temas em Psicol 2011 [cited on June
7,2021]; 19 (1): 283-303. Available at: http:/ / pepsic.bvsalud.
org/scielo.phpiscript=sci_abstract&pid=S1413-389X20
11000100023&Ing=pt&nrm=i&tlng=en

Baratas RB. Como e por que as desigualdades sociais
fazem mal a sadde [online]. Rio de Janeiro: Editora
FIOCRUZ; 2009. p. 73-94.

Cobo, B., Cruz, C., Dick, P. C.. Desigualdades de
género e raciais no acesso e uso dos servi¢os de ateng¢do
primaria a satde no Brasil. Cien Saude Colet 2021.
[cited on June 7, 2021]. Available at: http://www.
cienciaesaudecoletiva.com.br/artigos/ desigualdades-
de-genero-e-raciais-no-acesso-e-uso-dos-servicos-de-
atencao-primaria-a-saude-no-brasil / 18058?1d=18058
St Sauver JL, Boyd CM, Grossardt BR, Bobo WV,
Finney Rutten L], Roger VL, et al. Risk of developing
multimorbidity across all ages in an historical cohort
study: differences by sex and ethnicity. BMJ Open
2015; 5 (2): e006413. https://doi.org/10.1136/
bmjopen-2014-006413

Johnson-Lawrence V, Zajacova A, Sneed R. Education,
race/ethnicity, and multimorbidity among adults
aged 30-64 in the National Health Interview Survey.
SSM Popul Health 2017; 3: 366-72. https://doi.
org/10.1016/j.ssmph.2017.03.007

Quifiones AR, Botoseneanu A, Markwardt S, Nagel CL,
Newsom JT, Dorr DA, et al. Racial/ethnic differences
in multimorbidity development and chronic disease
accumulation for middle-aged adults. PLoS One 2019; 14 (6):
€0218462. https:/ / doi.org/10.1371/journal pone.0218462

14

Kalgotra P, Sharda R, Croff JM. Examining
multimorbidity differences across racial groups: a
network analysis of electronic medical records. Sci
Rep 2020; 10 (1): 13538. https://doi.org/10.1038/
$41598-020-70470-8

Instituto Brasileiro de Geografia e Estatistica. Pretos ou
pardos estdo mais escolarizados, mas desigualdade em
relacdo aos brancos permanece. Rio de Janeiro: Instituto
Brasileiro de Geografia e Estatistica. 2019 [cited on June
5,2021]. Available at: https:/ /agenciadenoticias.ibge.gov.
br/agencia-sala-de-imprensa/2013-agencia-de-noticias/
releases/ 25989-pretos-ou-pardos-estao-mais-escolarizados-
mas-desigualdade-em-relacao-aos-brancos-permanece
Silva AD, Rosa TEDC, Batista LE, Kalckmann S,
Louvison MCP, Teixeira DSDC, et al. Racial inequities
and aging: analysis of the 2010 cohort of the Health,
Welfare and Aging Study (SABE). Rev Bras Epidemiol
2019; 21 Suppl 02 (Suppl 02): €180004. https:/ /doi.
org/10.1590/1980-549720180004.supl.2

Woolf SH, Aron L, editors. U.S. health in international
perspective: shorter lives, poorer health. Washington
(DC): National Academies Press (US); 2013. PMID:
24006554

Cockerham WC, Hamby BW, Oates GR. The Social
Determinants of Chronic Disease. Am ] Prev Med
2017; 52 (1S1): S5-12. https://doi.org/10.1016/j.
amepre.2016.09.010

Nagel G, Peter R, Braig S, Hermann S, Rohrmann S,
Linseisen J. The impact of education on risk factors
and the occurrence of multimorbidity in the EPIC-
Heidelberg cohort. BMC Public Health 2008; 8: 384.
https://doi.org/10.1186/1471-2458-8-384

Ross CE, Wu CL. The links between education and
health. Am Sociol Rev 1995; 60 (5): 719-45. https://
doi.org/10.2307/2096319

Leggett LE, Khadaroo RG, Holroyd-LeducJ, Lorenzetti
DL, Hanson H, Wagg A, et al. Measuring resource
utilization: a systematic review of validated self-reported
questionnaires. Medicine (Baltimore). 2016; 95 (10):
€2759. https:/ /doi.org/10.1097/MD.0000000000002759
Vellakkal S, Millett C, Basu S, Khan Z, Aitsi-Selmi
A, Stuckler D, et al. Are estimates of socioeconomic
inequalities in chronic disease artefactually narrowed
by self-reported measures of prevalence in low-income
and middle-income countries? Findings from the WHO-
SAGE survey. ] Epidemiol Community Health 2015; 69
(3):218-25. https:/ /doi.org/10.1136/jech-2014-204621
Bauer GR, Churchill SM, Mahendran M, Walwyn
C, Lizotte D, Villa-Rueda AA. Intersectionality in
quantitative research: A systematic review of its
emergence and applications of theory and methods.
SSM Popul Health 2021; 14: 100798. https://doi.
org/10.1016/j.ssmph.2021.100798

REV BRAS EPIDEMIOL 2021; 24: E210016.SUPL.2


https://doi.org/10.2337/dc18-S002
https://doi.org/10.1377/hlthaff.25.w378
https://doi.org/10.1377/hlthaff.25.w378
https://doi.org/10.1093/geronb/gbx004
https://doi.org/10.1016/j.lanepe.2021.100047
https://doi.org/10.1016/j.lanepe.2021.100047
http://pepsic.bvsalud.org/scielo.php?script=sci_abstract&pid=S1413-389X2011000100023&lng=pt&nrm=i&tlng=en
http://pepsic.bvsalud.org/scielo.php?script=sci_abstract&pid=S1413-389X2011000100023&lng=pt&nrm=i&tlng=en
http://pepsic.bvsalud.org/scielo.php?script=sci_abstract&pid=S1413-389X2011000100023&lng=pt&nrm=i&tlng=en
http://www.cienciaesaudecoletiva.com.br/artigos/desigualdades-de-genero-e-raciais-no-acesso-e-uso-dos-servicos-de-atencao-primaria-a-saude-no-brasil/18058?id=18058
http://www.cienciaesaudecoletiva.com.br/artigos/desigualdades-de-genero-e-raciais-no-acesso-e-uso-dos-servicos-de-atencao-primaria-a-saude-no-brasil/18058?id=18058
http://www.cienciaesaudecoletiva.com.br/artigos/desigualdades-de-genero-e-raciais-no-acesso-e-uso-dos-servicos-de-atencao-primaria-a-saude-no-brasil/18058?id=18058
http://www.cienciaesaudecoletiva.com.br/artigos/desigualdades-de-genero-e-raciais-no-acesso-e-uso-dos-servicos-de-atencao-primaria-a-saude-no-brasil/18058?id=18058
https://doi.org/10.1136/bmjopen-2014-006413
https://doi.org/10.1136/bmjopen-2014-006413
https://doi.org/10.1016/j.ssmph.2017.03.007
https://doi.org/10.1016/j.ssmph.2017.03.007
https://doi.org/10.1371/journal.pone.0218462
https://doi.org/10.1038/s41598-020-70470-8
https://doi.org/10.1038/s41598-020-70470-8
https://agenciadenoticias.ibge.gov.br/agencia-sala-de-imprensa/2013-agencia-de-noticias/releases/25989-pretos-ou-pardos-estao-mais-escolarizados-mas-desigualdade-em-relacao-aos-brancos-permanece
https://agenciadenoticias.ibge.gov.br/agencia-sala-de-imprensa/2013-agencia-de-noticias/releases/25989-pretos-ou-pardos-estao-mais-escolarizados-mas-desigualdade-em-relacao-aos-brancos-permanece
https://agenciadenoticias.ibge.gov.br/agencia-sala-de-imprensa/2013-agencia-de-noticias/releases/25989-pretos-ou-pardos-estao-mais-escolarizados-mas-desigualdade-em-relacao-aos-brancos-permanece
https://agenciadenoticias.ibge.gov.br/agencia-sala-de-imprensa/2013-agencia-de-noticias/releases/25989-pretos-ou-pardos-estao-mais-escolarizados-mas-desigualdade-em-relacao-aos-brancos-permanece
https://doi.org/10.1590/1980-549720﻿180004.supl.2
https://doi.org/10.1590/1980-549720﻿180004.supl.2
https://doi.org/10.1016/j.amepre.2016.09.010
https://doi.org/10.1016/j.amepre.2016.09.010
https://doi.org/10.1186/1471-2458-8-384
https://doi.org/10.2307/2096319
https://doi.org/10.2307/2096319
https://doi.org/10.1097/MD.0000000000002759
https://doi.org/10.1136/jech-2014-204621
https://doi.org/10.1016/j.ssmph.2021.100798
https://doi.org/10.1016/j.ssmph.2021.100798

MULTIMORBIDITY IN ADULTS

Marmot M, Allen JJ. Social determinants of health
equity. Am J Public Health 2014; 104 Suppl 4 (Suppl 4):
S517-9. https:/ /doi.org/10.2105/AJPH.2014.302200
Victora CG, Barreto ML, Paim ], Bastos FI, Almeida
C, Leal MDC, et al. Health conditions and health-
policy innovations in Brazil: the way forward. Lancet.
2011; 377 (9782): 2042-53. https:/ /doi.org/10.1016/
S0140-6736(11)60055-X

© 2021 Associagao Brasileira de Satde Coletiva
This is an open access article distributed under the terms of the Creative Commons license.

15
REV BRAS EPIDEMIOL 2021; 24: E210016.SUPL.2


https://doi.org/10.2105/AJPH.2014.302200
https://doi.org/10.1016/S0140-6736(11)60055-X
https://doi.org/10.1016/S0140-6736(11)60055-X
https://preprints.scielo.org/index.php/scielo/preprint/view/2943
https://preprints.scielo.org/index.php/scielo/preprint/view/2943

