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Abstract
Objectives  The study aims to evaluate the magnitude of 
multimorbidity in Brazilian adults, as well to measure their 
association with individual and contextual factors stratified 
by Brazilian states and regions.
Methods  A national-based cross-sectional study was 
carried out in 2013 with Brazilian adults. Multimorbidity 
was evaluated by a list of 22 physical and mental 
morbidities (based on self-reported medical diagnosis 
and Patient Health Questionnaire-9 for depression). The 
outcome was analysed taking ≥2 and ≥3 diseases as 
cut-off points. Factor analysis (FA) was used to identify 
disease patterns and multilevel models were used to test 
association with individual and contextual variables.
Results  The sample comprised 60 202 individuals. 
Multimorbidity frequency was 22.2% (95% CI 21.5 to 
22.9) for ≥2 morbidities and 10.2% (95% CI 9.7 to 10.7) 
for ≥3 morbidities. In the multilevel adjusted models, 
females, older people, those living with a partner and 
having less schooling presented more multiple diseases. 
No linear association was found according to wealth 
index but greater outcome frequency was found in 
individuals with midrange wealth index. Living in states 
with higher levels of education and wealthier states was 
associated with greater multimorbidity. Two patterns of 
morbidities (cardiometabolic problems and respiratory/
mental/muscle–skeletal disorders) explained 92% of 
total variance. The relationship of disease patterns with 
individual and contextual variables was similar to the 
overall multimorbidity, with differences among Brazilian 
regions.
Conclusions  In Brazil, at least 19 million adults had 
multimorbidity. Frequency is similar to that found in other 
Low and and Middle Income Countries. Contextual and 
individual social inequalities were observed.

Introduction
Multimorbidity is a current and worldwide 
public health problem mainly due to its 
high frequency (>60% in adults) and its 
association with negative outcomes.1–4 Most 
evidence is from high-income countries4 but 
results from Low and Middle-Income Coun-
tries (LMIC) are also available and increasing 
in the literature,5–8 including epidemiological 

information about multimorbidity in 
Brazilian cities.9–11

Similar to international evidence, multi-
morbidity in Brazil is greater in females and 
increases according to age. Socioeconomic 
inequalities are also observed mainly related 
to educational differences, whereas multiple 
disease is more frequent in adults and elderly 
with less schooling and lower socioeconomic 
status.10 11

However, as far as we are aware, Brazilian 
evidence on multimorbidity for the entire 
country is scarce. Only recently, a paper eval-
uating epidemiology of multimorbidity in 
Brazil was published.12 The authors found 
a 24.2% (95% CI 23.5 to 24.9) prevalence 
rate of multimorbidity12 and correlates 
were similar to Brazilian located previous 
studies.10 11

Brazil is the fifth most populous country 
in the world with more than 200 million 
people. Furthermore, it is marked by histor-
ical social inequalities in different health 
aspects comprising the occurrence of chronic 

Strengths and limitations of this study

►► Comprehensive information about multimorbidity is 
still scarce in Brazil.

►► As far as we are aware, this is among the first 
information about multimorbidity assessment 
of individual and contextual factors in a sample 
representative of the whole of Brazil.

►► Multimorbidity is a challenge to the Brazilian health 
system due to its high frequency (2 in every 10 adults 
had ≥2 diseases and 1 in every 10 had ≥3 diseases, 
representing at least 19 million Brazilians) and the 
interplay of individual and contextual characteristics 
associated with the problem. Differences within the 
country were observed.

►► Except for depression, other morbidities were 
evaluated by self-reporting, and we are not 
able to evaluate the contextual determinants at 
neighbourhood level.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-015885
http://dx.doi.org/10.1136/bmjopen-2017-015885
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diseases including both physical and mental disor-
ders.13–15 Understanding the occurrence and patterns 
of multimorbidity in the whole country can be relevant 
for Brazilian Unified Health System management of the 
challenges resulting from the rapid demographic and 
epidemiological transitions that have occurred in recent 
years. Additionally, identifying and comprehending the 
contextual and individual differences surrounding multi-
morbidity occurrence helps policy-makers to prioritise 
and promote health actions and interventions related to 
multimorbidity management.

Thus, the aim of this study was to evaluate the frequency 
and patterns of multimorbidity in Brazilian adults, as well 
to measure their association with individual and contex-
tual factors stratified by Brazilian states and regions.

Methods
This was a cross-sectional study using population-based 
data from the Brazilian National Health Survey (Pesquisa 
Nacional de Saúde (PNS)) carried out in Brazil in 2013. 
The survey was conducted by Instituto Brasileiro de 
Geografia e Estatística (IBGE) and the Ministry of Health. 
The sample is representative of people living in perma-
nent housing, located in urban or rural areas, covering 
the country’s five major geographical regions, its 26 states 
and Federal District.

Sampling was done in three stages, the first being the 
selection of census tracts, followed by households and, 
finally, individuals aged 18 or over. More details about the 
sampling process can be found elsewhere.16 17

Multimorbidity was evaluated by using a list of all 22 
self-reported morbidities available in the study, 21 of 
which were based on self-reported medical diagnosis, 
while depression was based on the Patient Health Ques-
tionnaire-9.18 The question applied to measure each 
disease based on self-reported medical diagnosis was: 
“Has any physician already diagnosed you as having (each 
disease)?’.The following morbidities were included: 
high blood pressure (HBP); spinal column problem; 
hypercholesterolaemia; depression; diabetes; arthritis/
rheumatism; asthma/wheezy bronchitis; work-related 
muscle–skeletal disorders; cancer; other heart disease; 
stroke; kidney problem; heart attack; heart failure; bron-
chitis; angina; emphysema; other lung disease; bipolar 
disorder; other mental disease; schizophrenia; and obses-
sive–compulsive disorder (OCD). Multimorbidity was 
evaluated by two cut-off points as per the literature4 19: 
≥2 and ≥3 morbidities. Women who had HBP or diabetes 
only during pregnancy were considered as not having 
these diseases.

Independent variables were sex (male; female), age 
(continuous), skin colour (white, black, and brown—
Asian-Brazilian and indigenous were not shown because 
they represented less than 1.6% of the sample), marital 
status (without partner, with partner), schooling in years 
(0: no schooling; 1–8: incomplete primary school; 8–11: 
complete primary school and incomplete secondary 

school; ≥12: complete secondary school up to complete 
higher education), wealth index in quintiles (based on 
ownership of bathroom, car, motorcycle, refrigerator, 
washing machine, digital video disc player, television, land-
line telephone, microcomputer and microwave oven), 
private health plan (no, yes), geographical area (urban, 
rural); state-level education in terciles—proportion of 
literacy rate obtained from IBGE 2010 and state-level 
income in terciles (nominal income per capita—average 
monthly value—in permanent private housing obtained 
from IBGE 2010).

Statistical analyses were performed using Stata V.12.1 
software and the svy command was used, which takes 
into consideration sample weights. Sample weights were 
defined for the primary sampling units, households and 
all inhabitants, as well as for the selected inhabitant. 
Complete information about PNS sample weights and 
sampling process have been published elsewhere.16 17 The 
results from the sample were expanded for the Brazilian 
population.

Descriptive analysis was based on the calculation 
of prevalence and its respective confidence intervals. 
Factor analysis (FA) was performed to identify patterns 
of morbidities.20 This analysis was based on tetrachoric 
correlation, this being more appropriate than Pear-
son’s correlation for dichotomous variables.21 Before FA 
analysis, Kaiser-Meyer-Olkin (KMO) and Bartlett sphe-
ricity tests were used to evaluate the applicability of this 
approach. After the first evaluation of the model, some 
variables were encompassed (bronchitis, emphysema 
and other lung disease to other respiratory problems—
COPD) and others excluded (schizophrenia, OCD, 
another mental disease and another heart disease) to 
obtain a better model fit regarding KMO and Bartlett 
sphericity tests. Oblique (oblimin or promax) rotation 
was performed. To establish the number of components 
to be retained, we used Cattel graphics, Kaiser criteria 
(eigenvalue >1) and minimum explained variance (>10% 
for each component). Variables with loadings |≥0.3| 
were kept.22 Through factorial analysis, we obtained the 
predicted scores of morbidities (factors).

Multilevel models were performed to account for state-
level variance, with the individuals as the first level and 
the state of residence as the second level. First, the models 
were initially adjusted without inclusion of the indepen-
dent variables (null model) to test the initial variance 
attributable to the state accounting for approximately 
1% (p<0.05) of variance for the four analyses (multimor-
bidity ≥2; multimorbidity ≥3, factor 1 and factor 2). Then, 
we performed a logistic regression model for multimor-
bidity (≥2 and  ≥3 morbidities) and linear regression 
models to evaluate the association of factors (patterns) 
of diseases and independent variables. We included sex, 
age, skin colour, marital status, schooling in years, private 
health plan, geographical area, state-level education and 
income in these models. Stratified region-level analyses 
were performed to better understanding disparities 
among states.
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The study was approved by the National Research 
Ethics Commission on 8  July 2013, under no 
10853812.7.0000.0008. All respondents signed a free and 
informed consent statement form prior to data collection.

Results
The sample comprised 60 202 adults. The most frequent 
diseases were HBP (22.3%) and spinal column problem 
(19.0%). Angina, emphysema, other lung disease, bipolar 
disorder, other mental disease, schizophrenia and OCD 
were present in less than 1% of the sample. Lung disease 
problems showed, on average, longer duration of disease. 
Greater comorbidities were observed for individuals with 
health problems (heart attack; heart failure and angina). 
The mean range of comorbidities was from 2.3 to 4.5 
diseases (see online supplementary table 1).

Females comprised 55.1% of the sample and mean age 
was 43.7 years (SD=17.0), ranging from 18 to 101. Most 
individuals reported white skin colour (47.8%) followed 
by brown (41.7%). Almost two-thirds lived with a partner. 
Out of the total sample, 45.2% had ≥12 years of schooling 
and 13.9% had zero schooling. Less than one-third had 
a private health plan and 13.5% lived in rural areas 
(table 1). The mean average proportion of literacy rate at 
the state level was 7.3%, ranging from 3.3% to 22.5%. The 
average monthly value of nominal income per capita was 
R$1069 (approximately US$644 in 2010).

The occurrence of multimorbidity was 22.2% (95% CI 
21.5 to 22.9) for ≥2 morbidities and 10.2% (95% CI 9.7 
to 10.7) for ≥3 morbidities. Irrespective of cut-off point, 
multimorbidity was higher in females, older people, 
individuals reporting white skin colour, who lived with 
a partner, had less schooling, had a private health plan 
and living in urban areas. At state  level, multimorbidity 
was more frequent in states with higher education levels 
and wealthier states (table  1). States in the South of 
Brazil showed the highest occurrence of multimorbidity 
(see online Supplementary figure 1),

In the adjusted multilevel models, females had 1.86 
(95% CI 1.78 to 1.95) and 1.97(CI  95% 1.85  to 2.10) 
more odds of multimorbidity than males, for  ≥2 and≥3 
morbidities, respectively. In all cases, every additional 
year of age increased by 1.06 times the odds of multiples 
diseases. Self-reported skin colour was not associated 
with multimorbidity in the adjusted models. On average, 
living with a partner increased by 1.15 times the odds of 
the outcome. Compared with individuals with ≥12 years 
of schooling, adults with 1–8 years of schooling had 
more odds of multimorbidity (OR 1.40 95% CI 1.32 to 
1.49, for ≥2 diseases and OR 1.58 95% CI 1.45 to 1.72, 
for  ≥3 morbidities). In general, adults in the second 
and third wealthiest quintiles had greater odds of multi-
morbidity. Individuals with private health plans and 
who lived in urban areas had greater odds of multiple 
diseases. Individuals who lived in states with low-educa-
tion and middle-education levels had less multimorbidity 
compared with states with high-education levels. With 

regard to income at state level, the higher multimorbidity 
difference was demonstrated simply by comparing low-in-
come with high-income states (table 2). The associations 
stratified by region revealed a similar pattern to the whole 
Brazil, except to Central Western region in relation to 
lack of association of overall multimorbidity and private 
health plan, geographical area (observed to Southeastern 
region too) and schooling (no dose–response relation-
ship) (table 3).

In the FA analysis, the KMO coefficient was 0.84. Two 
patterns of morbidities explained 92% of total variance 
after rotation. The two components identified were: (1) 
cardiometabolic problems (HBP, heart attack, angina, 
heart failure, stroke, hypercholesterolaemia, diabetes and 
arthritis/rheumatism); (2) respiratory/mental/muscle–
skeletal disorders (arthritis/rheumatism, spinal column 
problem, asthma/wheezy bronchitis, COPD, work-related 
muscle-skeletal disorders, depression, bipolar disorder 
and kidney problem) (see online supplementary table 2).

The adjusted multilevel analyses of the two factors are 
presented in table  4. Overall, the results were similar 
to those observed in table  2. Females, older people, 
those with less schooling, those with intermediate asset 
ownership quintiles and who had private health plans 
showed more burden of factors. People who lived in rural 
geographical areas showed less burden of the cardiomet-
abolic factor. Individuals with partners presented less 
burden of the respiratory/mental/muscle–skeletal factor 
compared with individuals who did not have a partner. 
Cardiometabolic and respiratory/mental/muscle–skel-
etal factors were greater when state-level education and 
income were lower. The cardiometabolic factor presented 
similar associations as overall multimorbidity to stratified 
analysis. As for the respiratory/mental/ muscle–skel-
etal factor did not show association with schooling in all 
regions (except to Northern) (table 5).

Discussion
Multimorbidity frequency in Brazil is considerable; one 
in every five Brazilian adults had two or more morbidities 
and 1  in every 10 had 3or more morbidities. Individual 
and state-level inequalities suggest the complexity of 
factors and their relationship with multimorbidity occur-
rence. To our knowledge, this is the first representative 
Brazilian study to consider individual and contextual 
factors associated with multimorbidity and its clusters.

The study’s national representativeness enables us to 
extrapolate frequencies for the whole Brazilian adult 
population. Considering 190  755  799 million adults in 
the most recent Brazilian population census (2010), we 
are able to infer that approximately 42.7 and 19.5 million 
Brazilian adults had two or more and three or more 
diseases, respectively. These results bring important chal-
lenges for the health system which will need to be more 
comprehensive to deal with the complexity of multimor-
bidity. Some of the issues are related to need to include 
multimorbidity in guidelines on reporting these problems 
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Table 1  Description of the sample and multimorbidity frequency (Brazil 2013)

Variables n %

Multimorbidity

≥2 ≥3

% 95% CI % 95% CI

Sex

 ������� Male 25 920 44.9 17.5 16.6 to 18.3 7.2 6.6 to 7.8

 ������� Female 34 282 55.1 26.1 25.2 to 27.0 12.6 12.0 to 13.3

Age (in years)

 ������� 18 to 29 14 321 24.3 4.9 4.2 to 5.6 1.2 0.9 to 1.5

 ������� 30 to 39 14 269 21.0 10.6 9.6 to 11.5 2.8 2.3 to 3.3

 ������� 40 to 49 11 405 18.8 20.8 19.5 to 22.1 7.8 7.0 to 8.6

 ������� 50 to 59 9030 16.8 32.9 31.2 to 34.6 15.5 14.3 to 16.8

 ������� 60 to 69 6238 10.8 46.3 44.1 to 48.6 24.7 22.8 to 26.6

 ������� 70 to 79 3441 5.7 52.2 49.2 to 55.2 30.9 28.0 to 33.9

 ������� 80 or more 1498 2.6 52.8 48.6 to 57.0 30.6 26.5 to 34.7

Skin colour* 

 ������� White 24 106 47.8 24.3 23.3 to 25.4 11.6 10.8 to 12.3

 ������� Black 5631 9.2 22.2 20.2 to 24.2 10.3 8.9 to 11.6

 ������� Brown 29 512 41.7 19.8 18.9 to 20.6 8.6 8.1 to 9.2

Marital status

 ������� Without partner 25 680 38.4 20.6 19.7 to 21.5 9.9 9.3 to 10.6

 ������� With partner 34 522 61.6 23.2 22.4 to 24.1 10.4 9.7 to 11.0

Schooling (in years)

 ������� 0 9434 13.9 33.2 31.4 to 35.0 16.3 14.9 to 17.7

 ������� 1–8 14 649 25.7 30.0 28.6 to 31.4 16.1 14.9 to 17.2

 ������� 8–11 9215 15.3 17.9 16.5 to 19.3 7.5 6.5 to 8.4

 ������� ≥12 26 904 45.2 15.8 15.0 to 16.7 5.9 5.4 to 6.5

Wealth index (in quintiles)

 ������� 1° (high) 10 153 22.3 22.0 20.5 to 23.6 9.3 8.3 to 10.4

 ������� 2° 11 531 22.4 22.3 21.0 to 23.6 10.5 9.5 to 11.5

 ������� 3° 11 621 19.5 23.1 21.8 to 24.4 10.6 9.7 to 11.5

 ������� 4° 14 380 21.0 22.2 20.9 to 23.5 10.6 9.7 to 11.6

 ������� 5° (low) 12 517 14.7 21.3 19.9 to 22.7 9.9 8.9 to 10.9

Private health plan

 ������� No 43 834 69.4 21.1 20.3 to 21.9 9.8 9.3 to 10.4

 ������� Yes 16 368 30.6 24.8 23.5 to 26.1 11.0 10.1 to 12.0

Geographical area

 ������� Urban 49 245 86.5 22.8 22.0 to 23.5 10.5 10.0 to 11.1

 ������� Rural 10 957 13.5 18.6 17.2 to 20.0 8.0 7.1 to 8.8

State-level education

 ������� High 22 382 37.2 24.7 23.7 to 25.7 11.7 10.9 to 12.4

 ������� Middle 19 515 32.4 20.1 18.6 to 21.7 9.3 8.3 to 10.4

 ������� Low 18 305 30.4 19.0 18.0 to 20.1 8.0 7.3 to 8.6

State-level income

 ������� High 21 683 36.0 24.6 23.6 to 25.7 11.6 10.8 to 12.3

 ������� Middle 18 087 30.0 21.8 20.2 to 23.3 10.5 9.5 to 11.6

 ������� Low 20 432 33.9 18.2 17.2 to 19.2 7.5 6.9 to 8.1

Total 60 202 100.0 22.2 21.5 to 22.9 10.2 9.7 to 10.7
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to health professionals, as well as giving more emphasis to 
multimorbidity on health-related university curricula.

Relative comparisons with Western countries reveal 
similar occurrence of two or more diseases in Spain23 
(20.0%; 95% CI 18.8 to 21.2) and almost 10 percentage 
points less than in Scotland24 (31.1% 25 or more years) 
and Canada25 (30.9%; 95% CI 29.5 to 32.4). In LMIC, 
estimates from countries (China, Ghana, India, Mexico, 
Russia and South Africa) included in the WHO Study 
on global AGEing and adult health (SAGE) Wave-1 
(2007/10), found 21.9% (95% CI 20.9 to 22.9) of multi-
morbidity occurrence (≥2 diseases from a list from eight 
morbidities).5 This occurrence varied from 20.3% in 
China to 34.7% in Russia. In the present analysis, we used 
more diseases to construct multimorbidity (22 against 
eight in SAGE study). Even so, the prevalence found was, 
virtually, equal to these other LMIC countries, except for 
Russia.

In Brazil, our occurrence findings were slightly lower 
than the result found in a paper with same database 
(−2 pp). Furthermore, the authors found three clusters 
which differ of our results (n=2) despite the resemblance 
of diseases grouping.12 These variations are explained by 
the differences among diseases selected to measure multi-
morbidity and analysis steps to obtain the clusters. The 
standardisation of multimorbidity operationalisation is 
an urgent call to avoid loss of consistency in the develop-
ment of the area.4 Comparing with geographically located 
Brazilian results, our prevalence were lower than frequen-
cies found in a Southern Brazilian city (29.1%; 95% CI 
27.1 to 31.1 for ≥2 morbidities and 14.3%; 95% CI 12.8 
to 15.8 for ≥3 morbidities) despite the higher number 
of morbidities included in this study.10 The difference 
observed may be attributed to socioeconomic characteris-
tics of Brazilian states. The states further South presented 
more development, wealth (both income and schooling) 
and higher life expectancy compared with other states13 
which tend to increase the occurrence of multimorbidity 
at contextual level.

In terms of sociodemographic characteristics, females 
and older adults presented more multimorbidity in all 
Brazilian regions as found in previous Brazilian10 11 and 
international studies.26 27 Women tend to use health 
services more and to live longer than males, these being 
factors which explain part of the higher frequency in 
this group. Survivors older adults tend to be exposed to 
more physiological damages in lifetime that contribute 
to chronic disease incidence.28 In the same way, individ-
uals who had partners had higher multimorbidity except 
to Central Western residents. The association between 
marital status should be more understanding through 
studies which include cultural assessment and its impact 
on chronic diseases development and diagnosis. One 
explanation is related to the fact that individuals with 
partner tend to use more health services increasing the 
probability of medical diagnosis.29

Regarding socioeconomic variables at individual level, 
our results follow the pattern found in overall analysis of a Va
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worldwide study27 and LMIC included in the SAGE study. 
Multimorbidity and its factors was not associated with 
wealth quintiles but presented association with education5 
regardless Brazilian regions. In the present analysis, the 
middle wealth quintile strata and their clusters present 
more multimorbidity while showing a negative dose–
response relationship with education. These results may 
be explained by a strong relationship between educational 
attainment and all aspects of healthier life including those 
mainly related to better awareness of chronic disease 
risk factors.30 31 Education level seems to be a more 
adequate socioeconomic indicator to evaluate multimor-
bidity inequalities due to its worldwide association with 
poor health outcomes and longevity and the persistent 
effect overtime.30 Except for the early effect of childhood 
health status on education,32 33 chronic diseases in adult 
life tend to increase the risk of poverty (wealth index)34 
but the effect on education tend to be less relevant since 
education is usually achieved is early life.

Having private health plans was associated with multi-
morbidity and its factors, except to Central Western and 
Southern. This may be explained, by the relationship with 
self-reported diagnosis (a fundamental characteristic of 
the outcome). Individuals with health plans tend to use 
health services more frequently regardless the presence 
of chronic conditions35 36 thus affording more diagnosis.

Individuals who lived in urban areas presented more 
multiple diseases. This was similar to results found in 
the adult population in South Africa37 and Catalonia 
(Spain).38 In spite of little Brazilian evidence on the topic, 
as well as the social, cultural and environment differences 
between rural–urban residents, people from rural areas 
had more difficulty in accessing health services in Brazil39 
which may explain partially the differences between rural 
and urban residents in our results of the occurrence of 
self-reported medical diagnosis of multiple diseases.

The state-level differences observed reveal a para-
doxical association. Instead of individual inequalities 
are pro-rich, state-level differences are pro-poor. These 
results might be explained by demographic differences 
between states in Brazil which may not be fully adjusted 
with individual demographic variables included in the 
analysis. Low income and low education in Brazilian 
states are concentrated in North and Northeast regions 
and show the poorest health-related indicators.13 The 
states further south (Rio Grande do Sul—27.2% and 
Santa Catarina—27.1%) present greater multimorbidity 
frequencies.

The two factors (cardiometabolic and respiratory/
mental/muscle–skeletal) found have some similarity to 
recent evidence40 41 mainly related to cardiometabolic 
patterns. The respiratory/mental/muscle–skeletal data 
found was similar to results found in a worldwide study 
of people aged 50 or over.42 The majority of studies, espe-
cially with adult populations, found two or three patterns 
of diseases. These combinations of diseases suggest 
possible causal relationship between diseases or their risk 
factors.20 The cardiometabolic pattern showed a more Va

ri
ab

le
s

N
o

rt
he

rn
 r

eg
io

n
N

o
rt

he
as

te
rn

 r
eg

io
n

C
en

tr
al

 W
es

te
rn

 r
eg

io
n

S
o

ut
he

as
te

rn
 r

eg
io

n
S

o
ut

he
rn

 r
eg

io
n

Fa
ct

o
r 

1
Fa

ct
o

r 
2

Fa
ct

o
r 

1
Fa

ct
o

r 
2

Fa
ct

o
r 

1
Fa

ct
o

r 
2

Fa
ct

o
r 

1
Fa

ct
o

r 
2

Fa
ct

o
r 

1
Fa

ct
o

r 
2

β
β

β
β

β
β

β
β

β
β

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

95
%

 C
I

 ���
R

ur
al

−
0.

00
7

0.
00

4
−

0.
00

8
−

0.
00

6
−

0.
00

9
−

0.
00

1
−

0.
00

7
−

0.
01

0
−

0.
00

8
0.

00
9

−
0.

01
2 

to
 −

0.
00

2
−

0.
00

2 
to

 0
.0

09
−

0.
01

3 
to

 −
0.

00
4

−
0.

01
1 

to
−

0.
00

1
−

0.
01

8 
to

 −
0.

00
1

−
0.

01
 t

o
 0

.0
09

−
0.

01
4 

to
 0

.0
00

−
0.

01
8 

to
−

0.
00

1
−

0.
01

7 
to

 0
.0

02
−

0.
00

3 
to

 0
.0

21

Fa
ct

or
 1

: c
ar

d
io

m
et

ab
ol

ic
; f

ac
to

r 
2:

 r
es

p
ira

to
ry

/m
en

ta
l/ 

m
us

cl
e–

sk
el

et
al

. N
ot

e:
 T

he
 b

ol
d

 v
al

ue
s 

ar
e 

th
e 

re
su

lts
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
(IC

95
%

 d
oe

s 
no

t 
in

cl
ud

e 
th

e 
nu

ll 
va

lu
e)

.

Ta
b

le
 5

 
C

on
tin

ue
d

 



� 11Nunes BP, et al. BMJ Open 2017;7:e015885. doi:10.1136/bmjopen-2017-015885

Open Access

well-known relationship between diseases. On the other 
hand, the relationship between respiratory, mental and 
muscle–skeletal disorders is less understood. The concom-
itant occurrence of these diseases is well described,43 but 
understanding the biological plausibility of causal rela-
tionships will be a challenge for new studies. As a first 
step, more detailed and specific information about onset 
of diseases will be needed. At the same time, the use of 
approaches related to network analysis can be useful for 
a better understanding of causal relationships.44 Even so, 
the results presented here may contribute to the inclu-
sion of recommendations in Brazilian clinical guidelines 
about the relationship with chronic conditions, as well as 
to designing interventions/public policies considering 
the presence of multiple diseases in the same individual.

Some limitations of the study should be addressed. 
With the exception of depression, all the other morbid-
ities were evaluated by self-reporting. This may provide 
a misclassification bias even though self-reported diag-
nosis is considered an adequate and common source 
of information used in population-based studies on 
multimorbidity.4 45 46 Nevertheless, the lack of adequate 
information about diagnosis, including longitudinal infor-
mation, limits the causal inference related to concomitant 
diseases expressed in factorial analysis. Furthermore, we 
are not able to evaluate the contextual determinants at 
neighbourhood level which may produce more complete 
associations with state-level differences.

The absolute and relative number of Brazilian indi-
viduals with multimorbidity was high. Addressing the 
complexity of multiple disease management for at least 
19 million people will be a challenge for the health system. 
The clusters of diseases identified might contribute to 
strategies for the prevention and clinical care of these 
diseases. State and individual-level inequalities increase 
the problem reinforcing the need of a wide lens to orga-
nise health services and to decrease the inequities among 
the Brazilian population.
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