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Factors associated with the most frequent multimorbidities 
in Brazilian older adults

Abstract  This study aimed to identify an asso-
ciation between the most frequent multimorbidi-
ties in Brazilian older adults and socioeconomic 
and lifestyle variables. National Health Survey’s 
data were used. The Chi-square test and the 
Poisson multiple regression were used to analyze 
data. A total of 5,575 older adults with multimor-
bidity and mean age of 70.3 years participated 
in the study. Most of them are female (66.3%), 
white (56.1%), are sedentary (75.3%), with low 
schooling (40%), no health plan (65.3%), did 
not consume alcohol (78.7%) and did not smoke 
(90.1%). The most prevalent multimorbidities 
were hypertension and high cholesterol (31.3%), 
hypertension and stroke (30.9%) and hyperten-
sion and diabetes (23.3%). There was an associa-
tion of the first condition with females, younger 
adults and no tobacco use. On the other hand, the 
second condition was associated with females and 
low level of schooling. The third group was asso-
ciated with low schooling, sedentary lifestyle and 
no tobacco use. We can conclude that multimor-
bidity in Brazilian older adults is a frequent con-
dition in women, younger seniors and those socio-
economically disadvantaged. Also, socioeconomic 
conditions and lifestyle influenced the prevalence 
of primary multimorbidities.
Key words  Multimorbidity, Elderly, Chronic di-
seases
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introduction

The world health scenario experiences an epi-
demiological transition with a profound change 
in health and disease patterns, which interact 
with demographic, economic, social, cultural 
and environmental factors1. Although infectious 
diseases are still relevant and present, chronic 
noncommunicable diseases have recorded a sig-
nificant increase, among which cardiovascular 
diseases, cancers, diabetes, chronic respiratory 
diseases and neuropsychiatric diseases have ac-
counted for high mortality and loss of quality of 
life. Also, these conditions can generate disabi-
lities, a high degree of limitation in their activi-
ties of daily living and leisure and, consequently, 
exert considerable pressure on health services2.

Within this context, the occurrence of multi-
ple chronic diseases in a single individual, known 
as multimorbidity, has also become quite present 
in the world population. This situation is possibly 
due to the reduced positive diagnostic threshold 
for most chronic diseases, the transition from a 
young population to an elderly population or by 
the increased prevalence of these diseases3. In ol-
der adults, precisely due to its high vulnerability, 
multimorbidity is itself an even more frequent 
clinical condition. This may be closely related to 
an increased life expectancy of the population4.

Considered as a public health problem, the 
prevalence of multimorbidity in older adults can 
reach a percentage above 50%, and when present, 
this condition can have serious consequences, 
including more significant risks of death, func-
tional decline and shorter life expectancy of this 
population5,6. Studies have shown a strong as-
sociation of the prevalence of multimorbidity 
with highly prevalent harmful factors, such as 
smoking, alcohol abuse, overweight, high choles-
terol, low consumption of fruits and vegetables, 
and sedentary lifestyle in the general population. 
However, these studies looked for factors associa-
ted only with the fact of having multimorbidity 
and the number of chronic diseases, neglecting 
the types of concurrent diseases in older adults 
and their associated factors7-13.

Thus, with the identification of the profile of 
older adults with multimorbidity and the factors 
associated with the central concurrent disea-
ses, the formulation of public policies aimed at 
the prevention of these diseases are facilitated14. 
Therefore, this population-wide study aimed at 
finding the association of the most frequent mul-
timorbidities with socioeconomic and lifestyle 
variables.

Materials and methods

A cross-sectional and population-based study 
was carried out using the National Health Sur-
vey (PNS) database with data collection started 
in 2013 and completed in 2014. The PNS is re-
presentative of individuals over the age of 18 li-
ving in Brazilian households. These households 
were located in urban and rural areas, covering 
the five geographic macro-regions of the coun-
try. The only unit of analysis of this study was ol-
der adults (60 years of age and over) with multi-
morbidity. The older adults considered with this 
condition must have been diagnosed with two or 
more concurrent chronic diseases. The PNS rese-
arch project was approved by the National Rese-
arch Ethics Commission on June 26, 2013.

The chronic diseases that have multimorbi-
dity were those surveyed in PNS and diagnosed 
by a physician. The presence of the following 
conditions among the existing chronic diseases 
were analyzed: diabetes, hypertension, heart dise-
ase, high cholesterol, stroke, asthma, arthritis or 
rheumatism, depression, spinal problems, men-
tal diseases (schizophrenia, bipolar disorder or 
obsessive-compulsive disorder), pulmonary dise-
ases (chronic bronchitis, emphysema or chronic 
obstructive pulmonary disease), kidney failure 
and cancer. We performed a 2x2 combination 
of all the chronic diseases evaluated and then a 
frequency analysis to identify the most prevalent 
multimorbidities.

Concerning factors associated with the oc-
currence of the main multimorbidities in the 
Brazilian older adults, two variables were analy-
zed, and they are lifestyle variables (alcohol and 
tobacco use, and physical activity) and socioeco-
nomic variables (gender, age, skin color or eth-
nicity, civil service, schooling, and health plan). 
Also, the profile of the older adults with multi-
morbidity was identified from the distribution 
of this population within these same blocks of 
variables.

Data were analyzed using Statistical Package 
for Social Science (SPSS), version 20.0. A prio-
ri, the frequency distribution of all variables of 
the study was made. Finally, the Chi-square test 
and the Poisson multiple regression were used to 
verify the association between sociodemographic 
variables and lifestyle with the most frequent 
multimorbidity, with a confidence interval of 
95%. We initially tested multicollinearity to de-
termine the independent variables that entered 
the multivariate analysis by performing chi-s-
quare tests among those that obtained p < 0.200 
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in the univariate analysis. Due to the sample size, 
such associations were considered significant 
for a value of p = 0.000001. Next, the adjusted 
prevalence ratios were estimated using Poisson 
multiple regression. Data from this study were 
weighted considering the effect of the sampling 
plan, non-response rates, and post-stratification 
weights.

results

In total, 5,575 Brazilians older adults with mul-
timorbidity and mean age of 70.3 years (± 0.2) 
were evaluated, ranging from 60 to 101 years. 
Most older adults with multimorbidity were 
female (66.3%), younger adults, aged between 
60 and 69 years (53%), white (56.1%), married 
(44%), incomplete primary education 40%), 
with no health plan (65.3%), with a sedentary 
lifestyle (75.3%) and no alcohol consumption 
(78.7%) and no tobacco use (44%). On average, 
these elderly had 3.1 (± 0.3) chronic diseases. The 
most frequent multimorbidities were hyperten-
sion and high cholesterol (31.3%), hypertension 
and stroke (30.9%) and hypertension and diabe-
tes (23.3%).

Table 1 shows the frequency of the indepen-
dent variables and the association with the fact 
of having hypertension and high cholesterol 
from the univariate analysis. Based on the data 
presented, we can observe that the prevalence of 
hypertension and high cholesterol in older adults 
is associated with females, younger seniors and 
no tobacco use at the moment of the research. 
In the multivariate analysis, also found in Table 
1, the variables remained significant considering 
the model fit.

When seeking the association of older adults 
with hypertension and stroke with the indepen-
dent variable (Table 2), the univariate and mul-
tivariate analysis showed that the prevalence of 
this condition was associated with females and 
older adults with incomplete primary education. 
Finally, in Table 3, we searched for an association 
between the prevalence of hypertension and dia-
betes and the socioeconomic and lifestyle varia-
bles. In the univariate analysis, we can observe 
that this condition was associated with incom-
plete primary education and no alcohol/tobacco 
use at the time of the interview and sedentary li-
festyle. In the multivariate analysis (Table 3), the 
fact that older adults had an incomplete elemen-
tary education, did not smoke and had a seden-
tary lifestyle remained significant.

Discussion

This study aimed to find an association of the 
most frequent multimorbidities in Brazilian ol-
der adults with socioeconomic and lifestyle va-
riables. In parallel, the profile of this population 
segment with multimorbidity was also identified. 
The results found are representative of Brazil and 
its large regions. Faced with a negative impact on 
the public health and quality of life of these older 
adults, the identification of the factors associated 
with the primary multimorbidities that affect 
this population is of great value for the establish-
ment of measures aimed at health promotion 
and prevention of these diseases14.

Most older adults with multimorbidity are 
female, white, sedentary, with low schooling, no 
health plans, married, and no alcohol and tobacco 
use. The predominance of females compared ma-
les corroborates most of the literature reviewed 
on the subject7-13. This can be explained becau-
se the world and the national female population 
is larger than the male population, and women 
have a longer life expectancy, which increases the 
possibility of multimorbidity7-13. Concerning a 
sedentary lifestyle, it is already known that this 
habit is associated with a higher prevalence of 
falls, physical weakness, mood swings, obesity 
and elevated levels of glucose and triglycerides15. 
Thus, the lack of physical activity found in most 
of these seniors may be a contributing factor to 
the prevalence of multimorbidity.

Concerning low schooling found in older 
adults with multimorbidity, this condition hin-
ders individual search for knowledge and preven-
tion to avoid the accumulation of chronic dise-
ases8. The same consequence extends to seniors 
without a health plan. Lower access to health ser-
vices reduces guidelines and medical care perti-
nent to these older adults to avoid the installation 
of chronic diseases7-13. Because most of the elder-
ly are married, younger, white, do not consume 
alcohol and do not smoke, reflects the general 
characteristics of the Brazilian population16. 
Most older adults residing in Brazil are married 
or widowed and self-declared white16. Regarding 
lifestyle, the prevalence of alcohol abuse in Bra-
zil is 6.1%, while concerning tobacco use in the 
1990-2015 period, the percentage of daily smoke-
rs in the country fell from 29% to 12% among 
men and from 19% to 8% among women17,18.

The simultaneous prevalence of hypertension 
and high cholesterol was 31.3%, that of hyper-
tension and stroke, 30.9%, and hypertension and 
diabetes, 23.3%. 
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Unlike chronic diseases found in isolation, 
the concurrent nature of these diseases among 
the elderly is still poorly described in the na-
tional literature. A study using data from 1998, 
2003, 2008 National Household Sample Survey 
(PNAD) showed a fast-growing prevalence of 
multimorbidity after the age of 50 years, and 
among senior Brazilians aged 65 or over, preva-
lence was above 15%19. The few studies that have 
proposed to study multimorbidity in the elderly, 
evaluating the types of diseases present, were li-
mited to studying the simultaneous presence of 
hypertension and diabetes, and these obtained 
prevalence levels similar to that of this study19-21.

As a differential, this study evaluated the 
most frequent multimorbidities in Brazilian ol-
der adults. The most frequent condition, namely, 
hypertension and high cholesterol, was associa-
ted with females, younger adults and no tobacco 
use at the time of the research. When assessed 
separately, hypertension is more associated with 
males according to the pre-existing literature22.

However, when it comes to multimorbidity in 
older adults, females are more likely to accumu-
late chronic diseases7-13 because of their higher 
life expectancy. Also, women experience minor 
practices of essential measures for the prevention 
of chronic diseases, such as physical activity. This 
greater occurrence of multimorbidity in women 
has also been reported in other studies7-13. In ge-
neral, women use health services more, which 
increases their familiarity with medical termino-
logy and increases the probability of receiving a 
diagnosis of multimorbidity compared to older 
men23. It is suggested, therefore, that these factors 
are linked to a higher association of females with 
the concurrent presence of hypertension and 
diabetes, as well as of hypertension and stroke. 
Regarding prevalence associated with younger 
seniors, hypertension is a common disease in 
young adults, and because it is chronic, it is a li-
felong condition24. When associating with other 
diseases with a high negative health impact, such 
as high cholesterol, this type of multimorbidi-
ty can reduce life expectancy, which justifies a 
lower prevalence of these concurrent conditions 
in older people. It is also worth noting that the 
presence of high cholesterol is a risk factor for 
the development of atherosclerosis and, conse-
quently, of heart attacks25. Thus, it is likely that 
older adults with this chronic disease associated 
with hypertension are dying earlier compared to 
those with other types of chronic diseases, which 
justifies a higher prevalence of this multimorbi-
dity in the young and not the older ones.

Tobacco use had an inverse association with 
the concurrent presence of the diseases. Results 
such as these were seen in studies evaluating 
hypertension alone26,27. Because it is one of the 
main risk factors for mortality due to chronic 
noncommunicable diseases (NCDs), especially 
for those with hypertension, the recommenda-
tion of tobacco use cessation after diagnosis of 
chronic diseases is a frequent and immediate me-
asure28. With this in mind, possibly the recom-
mendations of not smoking were present in the 
population studied with this type of multimor-
bidity.

Besides the association with females, the se-
cond most frequent condition, namely, hyper-
tension and stroke, was associated with low 
schooling levels. Thus, less knowledge is acqui-
red and, consequently, access to preventive me-
asures of hypertension and stroke are impaired8. 
Concerning the prevalence of hypertension and 
diabetes, the multivariate analysis showed an 
association with the fact that older adults had 
incomplete primary education, did not smoke 
and were sedentary. Non-use of tobacco and 
lower schooling levels follow the same logic of 
the previous conditions as possible justifications. 
In the case of hypertension and diabetes, physical 
inactivity appeared as an associated factor only 
for this condition. Several longitudinal studies 
have shown a beneficial effect of physical activity 
on carbohydrate metabolism, long-term insulin 
sensitivity, and the prevalence of obesity, which 
may prevent the incidence of diabetes29. There-
fore, since hypertension was present in the other 
two multimorbidities studied, the consequences 
of physical inactivity probably had a more signi-
ficant influence on the involvement of diabetes 
in older adults with accumulations of chronic 
diseases.

Finally, because it is a cross-sectional study, 
it does not facilitate the identification of a well
-established cause and consequence relationship 
between the studied variables. It is suggested, 
therefore, to perform longitudinal studies on the 
subject that can confirm the hypotheses raised in 
this work. This study’s research unit was Brazi-
lian older adults with multimorbidity, with the 
feature of a broad population range. As a con-
sequence, high power of inference to the profile 
of the Brazilian older adults can be established. 
Thus, greater attention should be paid to the es-
tablishment of preventive measures for female 
seniors, those with low schooling levels and who 
are sedentary. Also, instructions for healthy lifes-
tyle habits should be provided to individuals be-
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fore aging, since young adults are already being 
affected by multimorbidities.

conclusion

In conclusion, we identified that multimorbidity 
in Brazilian older adults is a quite frequent con-
dition in women, in those younger and socioeco-
nomically disadvantaged. Also, adverse socio-
economic conditions and lifestyle influenced the 
prevalence of primary multimorbidities.
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