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ABSTRACT Parkinson’s Disease is irreversible and affects the central nervous system. As the disease 
mainly affects the elderly, attention and strategies for prevention and care for people who have the disease 
are essential, making it possible through the exposure of data that demonstrate the situation. The objec-
tive was to analyze the morbidity and mortality of the disease and the distribution by states and regions 
of Brazil from 2008 to 2020. This is an epidemiological, retrospective study, using the database of the 
Department of Informatics of the Unified Health System. An average of 875±166 hospitalizations per year 
was found, with a decrease in 2020. The most affected age group was between 60 and 79 years old, in 
men, but there was an increase in cases in younger people. Mortality found was 3333±759 per year, with 
statistically significant growth of the curve over time and higher rates in Rio Grande do Sul and Rio de 
Janeiro. It can be concluded that both the hospitalization rate and the mortality rate were predominant 
in the elderly and in males, with the South region having the highest mortality rate.  

KEYWORDS Parkinson Disease. Hospitalization. Mortality. Indicators of morbidity and mortality. Brazil.

RESUMO A Doença de Parkinson é irreversível e afeta o sistema nervoso central. Como a doença acomete 
principalmente idosos, é fundamental a atenção e estratégias para prevenção e cuidados para as pessoas 
vulneráveis à doença, através da exposição de dados que demonstrem a situação. O objetivo foi analisar a 
morbimortalidade da doença e a distribuição por estados e regiões do Brasil de 2008 a 2020. Trata-se de estudo 
epidemiológico, retrospectivo, utilizando-se o banco de dados do Departamento de Informática do Sistema 
Único de Saúde. Encontrou-se uma média de internações de 875±166 por ano, com queda em 2020. A faixa 
etária mais acometida foi entre 60 e 79 anos, em homens, mas observou-se aumento dos casos em pessoas 
mais jovens. A mortalidade encontrada foi de 3333±759 ao ano, com crescimento da curva ao longo do tempo 
estatisticamente significativa e maiores taxas no Rio Grande do Sul e Rio de Janeiro. Pode-se concluir que 
tanto as taxas de internamento quanto de mortalidade tiveram predomínio nos idosos e no sexo masculino, 
sendo a região Sul com maior taxa de mortalidade. 

PALAVRAS-CHAVE Doença de Parkinson. Hospitalização. Mortalidade. Indicadores de morbimortalidade. 
Brasil.
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Introduction

Parkinson’s Disease (PD) is progressive and 
irreversible, it affects the central nervous 
system, being one of the neurological diseas-
es that most strike individuals in the world 
– between 1 and 3% of the world’s popula-
tion over 60 years of age1. It was discovered 
in 1817 by physician James Parkinson who 
identified tremors in his patients. A few years 
later, the pathophysiology of the disease was 
deepened and brought to light its classic 
signs, such as: bradykinesia, resting tremor, 
rigidity and postural instability2.

It is currently known that individuals 
with the disease present degeneration in 
the substantia nigra, with a decrease in do-
pamine production3. It has a multifactorial 
origin, combining genetic and environmental 
factors, and its diagnosis occurs through 
the identification of clinical symptoms and 
exclusion of other neurological diseases2.

PD was considered a rare disease, however, 
in recent years, the number of affected indi-
viduals has increased. PD prevalence rates 
have grown worldwide, with a projection, 
for 2040, of more than 12 million individuals 
with PD on the planet4. In Brazil, notifica-
tion of the disease is not mandatory; it is 
estimated that there are 220,000 individuals 
with PD5.

As PD generally affects older adults, over 
60 years of age, and considering the process 
of population aging, greater attention and 
the search for prevention and care strategies 
are needed for people potentially vulnerable 
to the disease3,6. The lack of compulsory 
notification in Brazil prevents an assertive 
survey of occurrences, but it is believed that 
there are 100 to 200 cases of the disease 
per 100,000 inhabitants. It is also important 
to emphasize that the cost of the disease 
directly influences the health system and, 
with little information on the subject, it is 
difficult to estimate future expenses with 
it5,7. Thus, the objective of this study was to 
analyze morbidity and mortality due to PD 

in Brazil and the distribution by states and 
regions from 2008 to 2020.

Material and methods

This is an epidemiological, retrospective, 
time-series study, using the database of the 
Department of Informatics of the Unified 
Health System (DataSUS) as a source. The 
period from 2008 to 2020 was defined by 
the availability for extracting hospitaliza-
tion data in the referred system8. For the 
mortality outcome, data were obtained from 
the Department of Health Analysis and 
Surveillance of Noncommunicable Diseases 
– Mortality Monitoring Panel CID-109. The 
research did not need to be submitted to 
the Ethics Committee, since it used a public 
domain database.

Individuals with PD were identified 
considering the variables sex, age in the 
year of hospitalization or death. Among the 
information available on the website, the 
following filters were inserted to search for 
hospital admissions: health, epidemiological 
and morbidity information; hospital mor-
bidity in the Unified Health System – SUS 
(SUS Hospital Information System – SIH/
SUS); general by place of hospitalization 
from 2008; geographical coverage Brazil 
by municipality; ICD-10 morbidity list 
(Parkinson’s Disease); age range (30 to 80 
years); gender (female-male). The following 
filters were used to search for deaths: year 
of reference; place of registration (death per 
occurrence); scope (unit of federation); indi-
cator (G20 Parkinson’s Disease); age group 
(30 to 80 years old); gender (female-male).

For the statistical analysis, numerical 
data were tested for normality distribution 
using the Kolmogorov–Smirnov test, being 
presented as mean and standard deviation. 
Qualitative variables were organized into 
absolute frequencies and percentages. To 
assess the frequencies of qualitative vari-
ables such as gender, age and place of 
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residence, the chi-square test was used. 
The hospital admission and mortality rate by 
region was calculated according to the 2010 
Demographic Census10 (‘number of hospi-
talizations’ or ‘death’ divided by ‘number of 
inhabitants’, multiplied by 100,000).

Measures of association between hospital 
morbidity and mortality from the disease over 
time were calculated using Pearson’s correla-
tion (r). Statistical analyzes were performed 
using the software SPSS® version 22.0 and a 
significance level of 5% (P˂0.05) was applied.

Results

Between 2008 and 2020, 11,369 people were 
hospitalized with PD in Brazil, with an average 
of 875 ± 166 hospitalizations per year, with 
more than 1,000 hospitalizations between 
2014 and 2016 (p = 0.000), and a decrease in 
2020. Mortality due to PD during the study 
period totaled 43,334 deaths in Brazil, with an 
average of 3,333 ±759 deaths per year, showing 
a statistically significant increase in the case 
curve over the years (p=0.000) (graph 1).

Graph 1. Hospital morbidity and overall mortality from PD between 2008 and 2020 Brazil

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0

200

400

600

800

1000

1200

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

O
ve

ra
ll 

m
or

ta
lit

y 
fro

m
 P

D

PD
 h

os
pi

ta
l m

or
bi

di
ty

Morbidity Mortality

Source: DataSuS8,9.

The age of people hospitalized with PD was 
predominantly in the range of 60 to 79 years 
old (n=6,166; 54.24%), although a significant 
number of hospitalizations of people under 
60 years old was observed (n=3,123; 27, 47%; 
p=0.000). Of the total number of hospitaliza-
tions with PD during the studied period, 4,916 
patients (43.24%) were female and 6,453 pa-
tients (56.76%) were male, with a statistically 
significant difference between frequencies 
(p=0.000). Only in the age group over 80 years, 

most hospitalizations were female (n=1,128; 
22.94%). The sum of deaths was concentrated 
in people over 60 years of age in both sexes 
(n=42,311; 97.64%; p=0.000), with emphasis 
on those over 80 years of age (n=24,933; 57.54 
%). In all age groups, males predominated 
(n=23,790; 54.90%), except for those aged 80 
years or more, in which females were higher 
(n=12,618; 64.56%) (table 1).
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The evaluation of hospital morbidity by 
Brazilian states and the Federal District, 
showed three states with the highest hospi-
talization rates between 2008 and 2020: Rio 
Grande do Sul (14.20/100,000), Santa Catarina 
(11.73/100,000) and the Federal District 

(10.00/100 thousand). With regard to mortal-
ity by state and Federal District, it is observed 
that the state of Rio Grande do Sul also had 
the highest mortality rate (39.87/100,000), 
followed by Rio de Janeiro (32.61/100,000) and 
Espírito Santo (31.15/100 thousand) (table 2).

Table 1. Hospital morbidity and mortality from PD, according to age group and gender, 2008-2020, Brazil

Age group

Hospital morbidity Mortality

Feminine Masculine Feminine Masculine

n         % n         % n         % n         %

30-39 102 2.07 161 2.50 1 0.01 10 0.04

40-49 350 7.12 485 7.52 52 0.27 92 0.39

50-59 697 14.18 1,328 20.58 309 1.58 559 2.35

60-69 1,158 23.56 1,778 27.55 1,363 6.97 2,541 10.68

70-79 1,481 30.13 1,749 27.10 5,201 26.61 8,273 34.78

80 or more 1,128 22.94 952 14.75 12,618 64.56 12,315 51.76

Total 4,916 100.00 6,453 100.00 19,544 100.00 23,790 100.00
Source: DataSuS8,9.

Table 2. Hospital morbidity and mortality from PD by state and Federal District, between 2008-2020, Brazil

State Morbidity (n)
Hospitalization Rate/ 
100.000 inhabitants Mortality (n)

Mortality Rate / 
100.000 inhabitants

RS 1,519 14.20 4,264 39.87

RJ 825 5.16 5,214 32.61

ES 87 2.48 1,095 31.15

SC 733 11.73 1,683 26.93

SP 2,957 7.17 10,948 26.53

PR 880 8.43 2,698 25.83

MG 1,220 6.23 5,039 25.71

DF 257 10.00 660 25.68

MS 57 2.33 527 21.52

CE 726 8.59 1,744 20.63

GO 233 3.88 1,174 19.55

RN 53 1.67 612 19.32

SE 19 0.92 395 19.10

Pb 32 0.85 690 18.32

PE 407 4.63 1,542 17.53

PI 70 2.24 516 16.55

MT 101 3.33 436 14.37

TO 50 3.61 179 12.94

bA 501 3.57 1,778 12.68
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Table 2. Hospital morbidity and mortality from PD by state and Federal District, between 2008-2020, Brazil

State Morbidity (n)
Hospitalization Rate/ 
100.000 inhabitants Mortality (n)

Mortality Rate / 
100.000 inhabitants

RO 152 9.73 191 12.22

AL 9 0.29 324 10.38

PA 61 0.80 652 8.60

MA 298 4.53 564 8.58

AC 28 3.82 59 8.04

AM 79 2.27 269 7.72

RR 10 2.22 34 7.55

AP 5 0.75 47 7.02
Source: DataSuS8,9.

When the states were grouped according 
to the country’s regions, higher hospitaliza-
tion and mortality rates were observed in 
the South (11.44/100,000 and 31.57/100,000) 
and Southeast (6.33/100,000 and 27.74 

/100,000). The lowest values are found in 
the North region, with a hospitalization 
rate of 2.43/100,000 and a mortality rate of 
9.02/100,000 inhabitants (table 3).

Table 3. Hospital morbidity and mortality due to PD, according to regions, between 2008 and 2020, Brazil

Region Inhabitants (n)
Hospital admission 

2008-2020 (n)

Hospitalization 
Rate/100.000 

inhabitants
Mortality 2008-

2020 (n)
Death rate per 

100.000 inhabitants

South 27,386,891 3,132 11.44 8,645 31.57

Southeast 80,364,410 5,089 6.33 22,296 27.74

Central-West 14,058,094 648 4.61 2 .797 19.9

Northeast 53,081,950 2,115 3.98 8,165 15.38

North 15,864,454 385 2.43 1,431 9.02
Source: DataSuS8,9; IbGE10. 

Discussion

An average of 875±166 hospitalizations per 
year was observed in the studied period, with 
a decrease in the number in 2020, probably due 
to the COVID-19 pandemic, in which hospital 
care was concentrated on cases of the disease, 
generating a decrease in the number of hospital 
admissions for other illnesses. Hospitalizations 
in the SUS had a 14% drop in all Brazilian 
regions during the pandemic period, but there 
is still little information in the literature on this 
impact on medical care in Brazil, especially in 

patients with chronic diseases11. Almeida et 
al.12 state that there was a marked reduction 
in the number of outpatient consultations and 
hospitalizations in several medical areas, raising 
concerns about the clinical status of patients 
with chronic diseases who were not followed 
up during the period.

The age pyramid in Brazil follows the be-
havior observed in the rest of the world, with 
changes in the population profile, due to the 
increase in life expectancy, with repercus-
sions on the number of people with PD3. The 
prevalence of PD with increasing age leads to 



Hospitalization and mortality from Parkinson’s Disease in Brazil from 2008 to 2020 201

SAÚDE DEBATE   |  RIO DE JANEIRO, V. 47, N. 137, P. 196-206, AbR-JuN 2023

greater severity of symptoms and a higher risk 
of mortality from the disease2. In the present 
study, a strong association was observed 
between the increase in hospitalizations and 
mortality from PD, which may be related to 
the aging process that occurs in the country.

There was a significant difference in the 
number of hospitalizations (11,369) and 
mortality (43,334), which can be explained 
by the fact that the disease is not of compul-
sory notification in Brazil and is often not the 
main reason for hospitalization, as well as the 
number of hospitalizations characterizing 
only consultations by the SUS, registered in 
the SIH/SUS, and the mortality represents 
the national total. Macleod et al.13 report in 
a meta-analysis that frail elderly people or 
those with comorbidities are often not re-
ferred to specialists due to suspected PD. The 
elderly may present the first symptoms and 
not report them to family members or seek 
care, as they associate a mild symptom with 
the natural aging process. It is also considered 
the difficulty of a more accurate diagnosis in 
the elderly, different from what happens in 
younger people, who seek services when they 
have the first symptoms.

Regarding deaths, Benito-Leon14 states 
that deaths from PD worldwide can be un-
derreported, given the low confidence in the 
diagnoses of what led to death and the disease 
appearing sporadically as the underlying cause 
in death certificates.

PD can be classified as the most common 
idiopathy in the world. The onset of symptoms 
occurs after 60 years of age and its develop-
ment is related to environmental factors. There 
is also a subgroup of young-onset PD, linked 
to genetic mutations, which occurs between 
21 and 40 years of age, ranging up to 50 years 
of age. It should be noted that in the present 
study, 9.66% of hospitalizations were between 
30 and 50 years old. In cases of PD with early 
onset, it should be taken into account that 
this is a group of people in the productive 
phase, who demand specific care from the 
multidisciplinary team15,16.

Regarding the age group and sex of the 
hospitalized individuals, there is a similar-
ity with the systematic review carried out 
by Hirsch and collaborators6, that found a 
predominance of people between 60 and 79 
years old, a greater presence of men, with the 
exception of the age group of over 80 years, 
in which there were more cases in women. 
This corroborates the study of the genome 
of individuals from Latin American countries 
– including Uruguay, Brazil, Colombia, Peru 
and Chile – carried out by the Latin American 
Research Consortium on the Genetics of 
Parkinson’s Disease (LARGE-PD), which re-
ported that cases of PD were 53% male and 
had a mean age of 61.7 years and mean age 
of onset of 54.1 years17. The predominance 
in men can be explained due to work factors 
considered as risk factors for the disease, in 
addition to women having a neuroprotective 
factor, the hormone estrogen, which reduces 
the risk of developing PD. The influence on the 
development of the disease may be linked to 
demographic factors, such as age, sex, ethnic-
ity, living conditions, as well as environmental 
factors: occupational or residential exposure 
to pesticides and heavy metals, being able to 
affect the growing number of cases over the 
years2.

The fact that women with PD are the major-
ity among people over 80 years of age can be 
explained by the fact that they live longer than 
men. Brazil is undergoing a demographic tran-
sition, with increased life expectancy and more 
people reaching old age5. According to the 
Brazilian Institute of Geography and Statistics 
(IBGE), life expectancy at birth in 2019 was 80 
years for women and 73 years for men18. The 
increase in life expectancy is related to the 
country’s social and economic development, 
with advances in technology and health care, 
improvements in basic sanitation, education 
and nutrition, with a relevant reduction in the 
number of infectious diseases5.

Some factors such as increasing age and the 
presence of dementia in patients with PD are as-
sociated with increased mortality19. PD increases 
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the risk of mortality by 1.5 times and the first 
symptoms at a later age lead to a decrease in 
survival, with an average of 11 years until the 
individual’s death19,20. The life expectancy of 
individuals diagnosed with PD is lower than that 
of elderly people without the disease21.

It is important to analyze the hospitaliza-
tion rates in individuals with PD, especially 
if the patients have already been hospitalized 
before, leading to a deterioration and increase 
in symptoms during hospitalization, which in 
most cases does not regress and increases the 
risk of mortality, since the patient has a pro-
gression of the disease after hospitalization, 
not returning to his previous health stage22. 
Risk factors for hospitalization such as infec-
tions, falls from standing height and fractures, 
lack preventive measures, considering that the 
management of PD is complex, through the 
routine of medical consultations, with the need 
for multidisciplinary care in order to prevent 
motor and non-motor complications22–24.

The South region had the highest mortality 
rate from PD, 31.57/100,000 inhabitants. This 
region, which had an essentially agricultural 
economy, went through an industrialization 
process over the years, which was reflected 
in high levels of per capita income and an 
increase in the Human Development Index 
(HDI)25,26. Another relevant fact is that the 
South region has the states with the highest 
life expectancy in the country, such as the 
state of Paraná with 77.9 years, Rio Grande do 
Sul with 78.5 years and Santa Catarina, with 
the highest life expectancy in the country, of 
79.9 years18, which could explain the higher 
mortality rates for PD, since they mostly occur 
in people over 80 years of age.

The Southeast region also stands out 
with the second highest mortality rate, 
27.74/100,000 inhabitants. This region is 
identified as one of the most economically 
developed in Brazil, with the sum of 42.5% 
of the Brazilian population and with one of 
the highest GDPs (Gross Domestic Product), 
being the most industrialized and populous, 
but which tends to have greater environments 

problems and greater exposure to toxic agents 
that can generate PD27. With greater industrial 
growth in terms of technology and jobs, it is 
considered the region with the most complex 
sectors in the national productive structure28.

Brazil is a country with a large territorial 
extension, enormous regional heterogeneity, 
presenting important inequalities in socioeco-
nomic development, in the number of people, 
in access to health goods and services and even 
in life expectancy, interfering in the different 
patterns of aging5, which may reflect on the 
regional differences found in this work.

One issue to be raised is the variation 
between groups with socioeconomic or ethnic 
differences, which affect the incidence of PD 
morbidity and mortality. It is believed that 
these differences, especially in mortality, may 
reflect inequalities in medical access, with 
more socioeconomic barriers to seeing a spe-
cialist, reducing the chance of early diagnosis 
of the disease29.

This disparity in diagnosis and treatment 
is common in low-middle-income countries, 
where access to medications and forms of treat-
ment for PD is more restricted. A comparison 
between European and African patients showed 
that the latter develop the most severe form 
of PD, as they take longer to start levodopa 
medication, which is essential for controlling 
the disease30. Latino populations, on the other 
hand, have contributions in their genetics from 
African, European and Native American an-
cestors, and African ancestry is significantly 
associated with a lower risk of PD17.

Brazil is one of the largest consumers of 
pesticides in the world, with a growing sales 
curve over the years31,32. The Midwest region 
was the one with the highest increase in pes-
ticide consumption (205%) in recent years. 
However, the Southeast and Northeast regions 
also had an exponential growth in the sale of 
the product – in 2009 there were 71,785.68 
and 18,822.50 tons, respectively. In 2020, the 
Southeast region traded 143,665.39 tons and 
the Northeast region 64,086.57 tons, which 
may reflect in cases of PD in the future33–35.
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The manifestation of the disease may be 
associated with the use of pesticides, which 
increase the chance of degeneration of the 
nervous system and generate dysfunctions in 
the mitochondria, leading to the first symp-
toms of PD36. The use of some insecticides, 
herbicides and fungicides are associated with 
PD, such as: paraquat, glyphosate, atrazine, 
maneb and rotenone37–41. A study carried out 
in the south region of Brazil42 revealed a posi-
tive association between mortality from PD 
and exposure to pesticides. In the western 
region of Paraná, research with patients with 
PD treated at a university hospital revealed 
that 74.98% of cases had been exposed to pes-
ticides throughout their lives, corroborating a 
possible association between PD and exposure 
to pesticides43.

The Northeast region has been expand-
ing in the agribusiness scenario, increasing 
agricultural production and, consequently, 
the number of cases of acute intoxication and 
chronic effects due to exposure to pesticides. 
In the last decade, there was a higher lethality 
rate due to intoxication with pesticides for 
agricultural use, highlighting the importance 
of knowledge and control of risk factors to 
reduce the development rates of PD44.

The number of men and women over 60 
who died of PD has increased over time in 
Brazil. In the study by Rossi et al.45, in the 
United States of America, there are projections 
for the expansion of PD, with a 56% increase 
in the population with PD between 2005 and 
2040, which brings to light the health costs 
of chronic diseases, which tend to raise and 
impose a significant burden on the State and 
family members.

As a limitation of the study, it is difficult to 
present data of the general panorama of people 
hospitalized with PD in Brazil, since a portion 

can be attended in the private health sector 
that are not accounted for in hospitalizations 
of the SUS, as well as the under-registration 
due to the person being hospitalized or having 
died with another diagnosis.

Conclusions

It can be concluded that hospitalization rates 
were higher in the elderly, aged between 60 
and 79 years, with a predominance of males. 
Regarding mortality, there was an increase in 
rates over the years, especially in the age group 
of 80 years or older, in which most deaths were 
men and most of them in the south region. It 
is also noteworthy that in the hospitalized 
sample there was a portion of individuals 
between 30 and 50 years old.

PD is an incurable disease and the number 
of individuals affected has been gradually in-
creasing, reflecting the demand for health 
services and medications that are for con-
tinuous use, generating higher care costs for 
the SUS, as well as a greater probability of 
hospitalization.

The outcome of hospital admissions and, 
above all, mortality are important to con-
tribute to public policy decision-making on 
neurodegenerative diseases, outlining plans 
for health care according to observed trends. 
Future case-control or cohort studies are rec-
ommended to examine causal relationships.

Collaborators

Vasconcellos PRO (0000-0003-0984-1458)*, 
Rizzotto MLF (0000-0003-3152-1362)* and 
Taglietti M (0000-0003-3650-3905)* also 
contributed to the preparation of the article. s

*Orcid (Open Researcher 
and Contributor ID).



Vasconcellos PRO, Rizzotto MLF, Taglietti M204

SAÚDE DEBATE   |  RIO DE JANEIRO, V. 47, N. 137, P. 196-206, AbR-JuN 2023

1. Chien HF, Barsottini OGP. Movement Disorders Reha-

bilitation. Switzerland: Springer International Pu-

blishing; 2017. 

2. Ball N, Teo W-P, Chandra SJ, et al. Parkinson’s Disease 

and the Environment. Front. Neurol. 2019; 10(218):1-8. 

3. Silva ABG, Pestana BC, Hirahata FAA, et al. Doen-

ça de Parkinson: revisão de literatura.  Braz. J. Dev. 

2021; 7(5):47677-47698.   

4. Dorsey ER, Sherer T, Okun MS, et al. The Emerging 

Evidence of the Parkinson Pandemic. J Parkinsons 

Dis. 2018; (8):S3-S8.  

5. Bovolenta TM, Felicio AC. How do demographic 

transitions and public health policies affect patients 

with parkinson’s disease in brazil? Clin Interv Aging. 

2017; (2):197-205.  

6. Hirsch L, Jette N, Frolkis A, et al. The Incidence of 

Parkinson’s Disease: A Systematic Rev. Meta-Analy-

sis. Neuroepidemiol. 2016; (46):292-300.  

7. Silva SLO, Quelhas OLG, Vieira Neto J, et al. Es-

tudos de custo da Doença de Parkinson no Bra-

sil: uma lacuna científica evidente. Res., Soc. Dev. 

2021; 10(15):1-11.

8. Brasil. Ministério da Saúde, Departamento de Infor-

mática do SUS (DATASUS). Brasília, DF; 2021. [aces-

so em 2021 maio 20]. Disponível em: http://datasus.

saude.gov.br/datasus.

9. Brasil. Ministério da Saúde, Departamento de Aná-

lise em Saúde e Vigilância das Doenças não trans-

missíveis. Painel de Monitoramento da Mortalidade 

CID-10. 2021. [acesso em 2021 maio 20]. Disponível 

em http://svs.aids.gov.br/dantps/centrais-de-conteu-

dos/paineis-de-monitoramento/mortalidade/cid10/. 

10. Instituto Brasileiro de Geografia e Estatística. Censo 

demográfico 2010. [acesso em 2021 maio 20]. Dispo-

nível em: https://censo2010.ibge.gov.br/sinopse/in-

dex.php?dados=8.

11. Albuquerque C. Pandemia diminui número e muda 

perfil de internações no SUS em 2020. Observató-

rio de Política e Gestão Hospitalar. [acesso em 2021 

maio 20]. Disponível em http://www.observatorio-

hospitalar.fiocruz.br/debates-e-opinioes/pandemia-

-diminui-numero-e-muda-perfil-de-internacoes-no-

-sus-em-2020. 

12. Almeida ALC, Espírito Santo TM, Mello MSS, et al. 

Repercussões da Pandemia de COVID-19 na Práti-

ca Assistencial de um Hospital Terciário. Arq. Bras. 

2020; 115(5):862-870.

13. Macleod AD, Henery R, Nwajiugo PC, et al. Age-re-

lated selection bias in Parkinson’s disease research: 

are we recruiting the right participants? Parkinso-

nism Relat. Disord. 2018; (55):128-133.   

14. Benito-León J. Epidemiología de la enfermedad de 

Parkinson em España y su contextualizacíon mun-

dial. Rev Neurol. 2018; 66(4):125-134.  

15. Mehanna R, Jankovic J. Young-onset Parkinson’s di-

sease: Its unique features and their impact on quali-

ty of life. Parkinsonism Relat. 2019; (67):74-89.  

16. Post B, Van Den Heuvel L, Van Prooije T, et al. Young 

Onset Parkinson’s Disease: A Modern and Tailored 

Approach. J Parkinsons Dis. 2020; (10):S29-S36.   

17. Loesch DP, Horimoto ARVR, Heilbron K, et al. Cha-

racterizing the Genetic Architecture of Parkinson’s 

Disease in Latinos. Ann. Neurol. 2021; 90(3):353-365.

18. Instituto Brasileiro de Geografia. Ministério da Eco-

nomia. Tábua completa de mortalidade para o Bra-

sil – 2019. Breve análise da evolução da mortalidade 

no Brasil. [acesso em 2021 maio 20]. Disponível em: 

https://biblioteca.ibge.gov.br/visualizacao/periodi-

cos/3097/tcmb_2019.pdf.

19. Macleod AD, Taylor KSM, Counsell CE. Mortality in 

Parkinson’s disease: A systematic review and meta-

-analysis. Mov. Disord. 2014; (29):1615-1622.   

References

http://datasus.saude.gov.br/datasus
http://datasus.saude.gov.br/datasus
http://svs.aids.gov.br/dantps/centrais-de-conteudos/paineis-de-monitoramento/mortalidade/cid10/
http://svs.aids.gov.br/dantps/centrais-de-conteudos/paineis-de-monitoramento/mortalidade/cid10/
https://censo2010.ibge.gov.br/sinopse/index.php?dados=8
https://censo2010.ibge.gov.br/sinopse/index.php?dados=8
http://www.observatoriohospitalar.fiocruz.br/debates-e-opinioes/pandemia-diminui-numero-e-muda-perfil-de-internacoes-no-sus-em-2020
http://www.observatoriohospitalar.fiocruz.br/debates-e-opinioes/pandemia-diminui-numero-e-muda-perfil-de-internacoes-no-sus-em-2020
http://www.observatoriohospitalar.fiocruz.br/debates-e-opinioes/pandemia-diminui-numero-e-muda-perfil-de-internacoes-no-sus-em-2020
http://www.observatoriohospitalar.fiocruz.br/debates-e-opinioes/pandemia-diminui-numero-e-muda-perfil-de-internacoes-no-sus-em-2020
https://biblioteca.ibge.gov.br/visualizacao/periodicos/3097/tcmb_2019.pdf
https://biblioteca.ibge.gov.br/visualizacao/periodicos/3097/tcmb_2019.pdf


Hospitalization and mortality from Parkinson’s Disease in Brazil from 2008 to 2020 205

SAÚDE DEBATE   |  RIO DE JANEIRO, V. 47, N. 137, P. 196-206, AbR-JuN 2023

20. Fernandes GC, Socal MP, Schuh AFS, et al. Clinical 

and Epidemiological Factors Associated with Mor-

tality in Parkinson’s Disease in a Brazilian Cohort. 

Parkinsons Dis. 2015; 1-6.  

21. Dommershuijsen LJ, Heshmatollah A, Darweesh 

SKL, et al. Life expectancy of parkinsonism patients 

in the general population. Parkinsonism Relat. Di-

sord. 2020; (77):94-99.  

22. Shahgholi L, De Jesus S, Wu SS, et al. Hospitalization 

and rehospitalization in Parkinson disease patients: 

Data from the National Parkinson Foundation Cen-

ters of Excellence. Plos One. 2017; 12(7):1-10.   

23. Muzerengi S, Herd C, Rick C, et al. A systematic review 

of interventions to reduce hospitalisation in Parkinson’s 

disease. Parkinsonism Relat. 2016; (24):3-7.  

24. Fujita T, Babazono A, Kim S, et al. Efects of physician 

visit frequency for Parkinson’s disease treatment on 

mortality, hospitalization, and costs: a retrospective 

cohort study. BMC Geriatrics. 2021; 21(707):1-12. 

25. Pereira D, Garrett C. Fatores de Risco da Doença de 

Parkinson: Um Estudo Epidemiológico. Acta Med 

Por. 2010; 23(1):15-24. 

26. Almeida RS. A industrialização e a questão ambiental 

na região sudeste do Brasil. Caminhos Geog. 2004; 

5(11):53-66. 

27. Portal Brasil. Região Sudeste. 2022. [acesso em 2022 

jan 22]. Disponível em http://www.portalbrasil.net/

regiao_sudeste.htm.

28. Leal CFC, Linhares L, Lemos C, et al. Um olhar ter-

ritorial para o desenvolvimento: Sudeste. Rio de Ja-

neiro: BNDES; 2015.   

29. Siddiqi B, Koemeter-Cox A. A Call to Action: Promoting 

Diversity, Equity, and Inclusion in Parkinson’s Research 

and Care. J Parkinsons Dis. 2021; (11):905-08.   

30. Ben Joseph A, Marshall CR, Lees AJ, et al. Ethnic Va-

riation in the Manifestation of Parkinson’s Disease: A 

Narrative Review. J Parkinsons Dis. 2020; (10):31-45.

31. Aloizou A-M, Siokas V, Sapouni E-M, et al. Parkinson’s 

disease and pesticides: Are microRNAs the missing 

link? Sci. Total Environ. 2020; (744):1-14. 

32. Rigotto RM, Vasconcelos DP, Rocha MM. Pesticide 

use in Brazil and problems for public health. Cad. 

Saúde Pública. 2014; (30):1360-62.  

33. Brasil. Ministério da Saúde, Secretaria de Vigi-

lância em Saúde. Relatório Nacional de Vigilân-

cia em Saúde de Populações Expostas a Agrotó-

xicos - Agrotóxicos na ótica do Sistema Único de 

Saúde. 2018. [acesso em 2021 maio 20]. Disponível 

em: https://bvsms.saude.gov.br/bvs/publicacoes/

relatorio_nacional_vigilancia_populacoes_expos-

tas_agrotoxicos.pdf.

34. Instituto Brasileiro do Meio Ambiente; Ministério 

do Meio Ambiente. Boletins anuais de produção, im-

portação, exportação e vendas de agrotóxicos no Bra-

sil. 2009. [acesso em 2021 maio 20]. Disponível em: 

http://www.ibama.gov.br/agrotoxicos/relatorios-de-

-comercializacao-de-agrotoxicos#. 

35. Instituto Brasileiro do Meio Ambiente; Ministério 

do Meio Ambiente. Boletins anuais de produção, 

importação, exportação e vendas de agrotóxicos 

no Brasil. 2020. [acesso em 2021 maio 20]. Dispo-

nível em: http://www.ibama.gov.br/agrotoxicos/

relatorios-de-comercializacao-de-agrotoxicos#. 

36. Islam S, Azim F, Saju H, et al. Pesticides and 

Parkinson’s disease: Current and future perspecti-

ve. J. Chem. Neuroanat. 2021; (115):1-9.  

37. Balestrino R, Schapira AHV. Parkinson disease. Eur. 

J. 2020; (27):27-42. 

38. Liu C, Liu Z, Zhang Z, et al. A Scientometric Analysis 

and Visualization of Research on Parkinson’s Disea-

se Associated with Pesticide Exposure. Front. Public 

Health. 2020; 8(91):1-14.   

39. Wang A, Costello S, Cockburn M, et al. Parkinson’s 

disease risk from ambient exposure to pesticides. 

Eur. J. Epidemiol. 2011; 26(7):547-555.  

http://www.portalbrasil.net/regiao_sudeste.htm
http://www.portalbrasil.net/regiao_sudeste.htm
https://bvsms.saude.gov.br/bvs/publicacoes/relatorio_nacional_vigilancia_populacoes_expostas_agrotoxicos.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/relatorio_nacional_vigilancia_populacoes_expostas_agrotoxicos.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/relatorio_nacional_vigilancia_populacoes_expostas_agrotoxicos.pdf
http://www.ibama.gov.br/agrotoxicos/relatorios-de-comercializacao-de-agrotoxicos#
http://www.ibama.gov.br/agrotoxicos/relatorios-de-comercializacao-de-agrotoxicos#
http://www.ibama.gov.br/agrotoxicos/relatorios-de-comercializacao-de-agrotoxicos#
http://www.ibama.gov.br/agrotoxicos/relatorios-de-comercializacao-de-agrotoxicos#


Vasconcellos PRO, Rizzotto MLF, Taglietti M206

SAÚDE DEBATE   |  RIO DE JANEIRO, V. 47, N. 137, P. 196-206, AbR-JuN 2023

40. Langston JW. The MPTP story. J Parkinsons Dis. 

2017; (1):11-22.   

41. Caballero M, Amiri S, Denney JT, et al. Estimated 

Residential Exposure to Agricultural Chemicals and 

Premature Mortality by Parkinson’s Disease in Wa-

shington State. Int. J. Environ. Res. Public Health. 

2018; 15(2885):1-11.  

42. Medeiros MS, Reddy SP, Socal MP, et al. Occupational 

pesticide exposure and the risk of death in patients 

with Parkinson’s disease: an observational study in 

Southern Brazil. Environm. Health. 2020; 19(68):1-8.  

43. Vasconcellos PRO, Rizzotto MLF, Obregón PL, et 

al. Exposição a agrotóxicos na agricultura e doen-

ça de Parkinson em usuários de um serviço público 

de saúde do Paraná, Brasil. Cad. saúde colet. 2020; 

28(4):567-578.   

44. Araújo IMM, Oliveira AGRC. Agronegócio e agro-

tóxicos: impactos à saúde dos trabalhadores agríco-

las no nordeste brasileiro. Trab. Educ. Saúde. 2017; 

15(1):117-129. 

45. Rossi A, Berger K, Chen H, et al. Projection of the 

prevalence of Parkinson’s disease in coming deca-

des: revisited. Mov Disord. 2018; 33(1):156-159.

Received on 08/31/2022 
Approved on 03/10/2023 
Conflict of interests: non-existent 
Financial support: Coordination for the Improvement of Higher 
Education Personnel – brazil (CAPES). Financing code: 001


	_heading=h.gjdgxs
	_GoBack

