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Abstract

Alzheimer’s disease is the most prevalent type of 
dementia in the elderly worldwide. To evaluate 
the mortality trend from Alzheimer’s disease in 
Brazil, a descriptive study was conducted with 
the Mortality Information System of the Brazil-
ian Ministry of Health (2000-2009). Age and sex-
standardized mortality rates were calculated in 
Brazil’s state capitals, showing the percentage 
variation by exponential regression adjustment. 
The state capitals as a whole showed an annual 
growth in mortality rates in the 60 to 79 year 
age bracket of 8.4% in women and 7.7% in men. 
In the 80 and older age group, the increase was 
15.5% in women and 14% in men. Meanwhile, 
the all-cause mortality rate declined in both el-
derly men and women. The increase in mortal-
ity from Alzheimer’s disease occurred in the con-
text of chronic diseases as a proxy for increasing 
prevalence of the disease in the population. The 
authors suggest healthcare strategies for individ-
uals with chronic non-communicable diseases.

Alzheimer Disease; Dementia; Aged; Mortality

Resumo

A doença de Alzheimer é o tipo de demência que 
mais prevalece entre os idosos no mundo. Para 
avaliar a evolução da mortalidade por doença 
de Alzheimer no Brasil foi desenvolvido um estu-
do descritivo com os dados do Sistema de Infor-
mações sobre Mortalidade do Ministério da Saú-
de, no período de 2000 a 2009. Calcularam-se as 
taxas de mortalidade padronizadas por idade 
e sexo nas capitais brasileiras e se observou a 
variação percentual por meio de ajuste por re-
gressão exponencial. Para o conjunto das capi-
tais houve um crescimento anual nas taxas de 
mortalidade na faixa etária de 60 a 79 anos de 
8,4% entre as mulheres e 7,7% entre os homens. 
No grupo etário de 80 anos e mais, o aumento 
foi de 15,5% entre as mulheres e 14% entre os ho-
mens. Contrariamente, verificou-se declínio da 
taxa de mortalidade por todas as causas entre os 
idosos em ambos os sexos. Destaca-se o aumen-
to da mortalidade por doença de Alzheimer no 
contexto das doenças crônicas como um indica-
dor aproximado da prevalência da doença na 
população, e são apontadas estratégias de assis-
tência ao cuidado dos portadores de doenças de  
longa duração.

Doença de Alzheimer; Demência; Idoso;  
Mortalidade
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Introduction

Rapid aging of the Brazilian population in recent 
decades, the result of the demographic transi-
tion, produced a change in the country’s age 
pyramid, with an increase in life expectancy. The 
demographic transition has been paralleled by a 
change in morbidity and mortality patterns, with 
a predominance of non-communicable diseases 
and conditions (NCDs). Cardiovascular and neu-
ropsychiatric diseases have taken a leading place, 
rapidly becoming a public health problem, par-
ticularly dementias, with a major impact on the 
elderly population 1,2.

Dementia from Alzheimer’s disease accounts 
for 60% of all dementias and is the most preva-
lent form of dementia worldwide 3. Currently, 
35.6 million people live with the disease, and it is 
estimated that this number will double every 20 
years, reaching 65.7 million in 2030 4. Alzheimer’s 
disease is the leading cause of functional depen-
dency, institutionalization, and mortality among 
the elderly population 5 and is associated with var-
ious risk factors such as cardiovascular diseases, 
obesity, diabetes, and hyperlipidemia 6,7. In addi-
tion to these factors, age, gender, low schooling, 
depression, and genetic alterations may account 
for the increase in incidence of the disease 8,9,10.

For the diagnosis of Alzheimer’s disease in 
Brazil, the current guidelines of the Scientific 
Department for Cognitive Neurology and Aging 
of the Brazilian Academy of Neurology specify 
the presence of at least two of the following cog-
nitive or behavioral symptoms, affecting at least 
two of the following domains: memory, executive 
functions, visual and spatial skills, language, and 
personality or behavior. The following are con-
sidered exclusion criteria: major cerebrovascular 
disease, central characteristics of dementia with 
Lewy’s bodies (visual hallucinations, Parkinson-
ism, and cognitive fluctuation), and frontotem-
poral dementia, evidence of another concurrent 
and active disease (neurological or non-neuro-
logical), or use of medication that can have a sub-
stantial effect on cognition 11.

Survival after diagnosis of the disease de-
pends heavily on age at onset of symptoms. Me-
dian survival time varies from 8.3 years when the 
diagnosis is made close to 65 years and 3.4 years 
when it is made later, after 90 years of age. Diag-
nosis of Alzheimer’s disease between 65 and 90 
years is associated with a reduction of 67% and 
39%, respectively, in life expectancy 12. In addi-
tion to age, other factors have been identified as 
predictors of survival, such as gender and the de-
gree of functional and cognitive impairment 13.

While several countries have reported a drop 
in mortality rates from other chronic diseases 

such as stroke and cardiovascular diseases 14,15, 
the mortality trend from Alzheimer’s disease has 
increased consistently in both genders and in 
the age brackets above 60 years 16,17, and this in-
crease is apparently not related only to improve-
ment in diagnostic capacity 18, but also to the 
population’s greater longevity 2.

There are few studies in Brazil on morbid-
ity and mortality from Alzheimer’s disease. Most 
of the studies address dementias in general or 
are limited to small samples, usually in hospital 
units, nursing homes, or socioeconomically dif-
ferentiated groups 19,20. The scarcity of Brazilian 
data represents a gap in knowledge on the epide-
miological profile of Alzheimer’s disease in the 
country, despite its known impact on patients, 
families, and caregivers 21.

The objective of this study is to describe the 
trend in the mortality rate from Alzheimer’s dis-
ease in Brazil from 2000 to 2009, using popula-
tion-based data, based on the Mortality Informa-
tion System (SIM) of the Health Informatics De-
partment (DATASUS). This analysis is expected 
to contribute to a broader understanding of the 
problem, supporting specific measures for com-
prehensive and inter-sector care for persons with 
Alzheimer’s disease.

Methods

A descriptive, retrospective, times-series study 
was conducted on the trend in mortality rate 
from Alzheimer’s disease in Brazil’s state capitals 
from 2000 to 2009.

The state capitals in the North (Rio Branco, 
Porto Velho, Manaus, Belém, Boa Vista, Macapá, 
and Palmas), Northeast (São Luís, Teresina, For-
taleza, Natal, João Pessoa, Recife, Maceió, Ara-
caju, and Salvador), and Central (Campo Grande, 
Cuiabá, and Goiânia, excluding Brasília) were 
grouped as analytical units due to the small num-
ber of cases, which caused major instability in 
the indicator. The state capitals in the Southeast 
and South were analyzed separately. Only the 
state capitals were included, due to their better 
coverage and quality of information. Information 
is faulty on deaths outside the capitals in most of 
the states, as shown by Szwarcwald et al. 22 when 
estimating coverage of births and deaths in Bra-
zil’s municipalities.

The definition of death from Alzheimer’s dis-
ease was based on its inclusion as the under-
lying cause of death on the Death Certificate 
(DC), and death with Alzheimer’s disease when 
it was recorded anywhere on the DC, consider-
ing codes G30.0 to G30.9 of the International 
Classification of Diseases, 10th revision (ICD-10). 
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Mortality rates were calculated using the num-
ber of deaths recorded in the SIM database and 
data from the population censuses from 2000 
to 2010, published by the Brazilian Institute of 
Geography and Statistics (IBGE). The popula-
tions were estimated for the inter-census years 
based on the mean annual growth rates, using  
geometric interpolation.

Initially, we calculated the standardized 
mortality rates per 100,000 inhabitants with 
Alzheimer’s disease as the underlying cause or 
other recorded cause for all the Brazilian state 
capitals, considering the population 60 years 
and older. Standardization used the 2010 popu-
lation census.

Ages were grouped in two categories (60 to 
79 years and 80 years and older) due to the small 
number of deaths from Alzheimer’s disease in in-
dividuals under 80 years of age.

For each age group (60 to 79 years and 80 
and older), sex, and state capital or set of capi-
tals, we calculated the specific mortality rates 
and percent annual variation, with exponential 
regression adjustment to the mortality rates with 
Alzheimer’s disease mentioned, for the years  
2000 to 2009.

Scatterplots were constructed for the mortal-
ity rates in the target years to visualize the type 
of relationship between them. Next, in order to 
assess the trend in mortality rates, curves were 
estimated with mortality rate as the dependent 

variable and year as the independent variable. 
Exponential regression was used because the 
angle regression coefficient represents the per-
centual annual variation in mortality rates in the 
study period and all the estimated curves showed 
a high coefficient of determination (R2).

In order to know the causes of death in per-
sons with Alzheimer’s disease, we calculated the 
proportional distributions of the principal un-
derlying causes in the 60 and older age bracket, 
according to presence or absence of Alzheimer’s 
disease. To test the difference between propor-
tions, we used the chi-square test and respective 
p-value, with significance level at 5%.

The data were analyzed with SPSS, version 
17.0 (SPSS Inc., Chicago, USA).

Results

From 2000 to 2009, the SIM recorded 1,505,326 
deaths in the population 60 years and older in 
Brazil’s state capitals, of which 0.4% had Alzheim-
er’s disease as the underlying cause and 0.8% as 
cause recorded anywhere on the DC. Consider-
ing mortality from diseases of the central nervous 
system in 2009, Alzheimer’s disease coded as the 
underlying cause of death accounted for 65% of 
the deaths in women and 51.1% in men.

As shown in Table 1, there was a constant in-
crease in mortality rates in Brazil’s state capitals 

Table 1

Standardized mortality rate (per 100,000 inhabitants) with Alzheimer’s disease as the underlying cause or cause recorded anywhere on the Death Certificates in 

the population 60 years and older. State capitals of Brazil, 2000-2009.

Year Men Women

Deaths * Mortality 

rate *

Deaths ** Mortality 

rate **

Deaths * Mortality 

rate *

Deaths ** Mortality 

rate **

2000 251 19.9 384 30.4 420 21.4 655 33.4

2001 279 20.6 490 36.3 558 27.4 896 40.0

2002 355 25.0 571 40.5 658 30.7 1,078 50.4

2003 432 29.6 698 47.7 732 32.7 1,198 53.5

2004 507 33.5 879 57.9 985 42.0 1,601 68.2

2005 597 37.2 1,038 64.3 1,183 47.4 1,988 75.8

2006 738 43.9 1,170 69.3 1,507 57.4 2,396 91.4

2007 796 45.0 1,303 73.7 1,697 61.5 2,705 98.1

2008 927 50.8 1,479 81.0 1,899 66.2 3,038 106.0

2009 1,003 52.8 1,683 88.5 2,039 67.9 3,361 112.0

Annual variation (%) - 11.7 - 11.8 - 13.2 - 13.8

p-value - < 0.001 - < 0.001 - < 0.001 - < 0.001

* Alzheimer’s disease as underlying cause; 

** Alzheimer’s disease as cause recorded anywhere on the Death Certificates.
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as a whole during the study period, whether Al-
zheimer’s disease was recorded as the underly-
ing cause or as cause recorded anywhere on the 
DC. In men, the mean annual increase in mor-
tality from Alzheimer’s disease was 11.7% as the 
underlying cause and 11.8% as cause recorded 
anywhere on the DC. In women, the increase was 
13.2% and 13.8%, respectively, for underlying 
cause and cause recorded anywhere on the DC. 
Importantly, mortality rates were significantly 
higher when they included Alzheimer’s disease 
as cause recorded anywhere on the DC.

The time trend in mortality with Alzheimer’s 
disease in Brazil’s state capitals showed increas-
ing rates in men and women in both age groups. 
Meanwhile, the trend in all-cause mortality rates 
declined in both sexes, both in the 60-79 and 
80-and-older groups (Table 2).

Tables 3 and 4 show the increase in mortal-
ity rates when analyzing each geographic unit 
separately (state capitals or sets of capitals in the 
geographic regions), according to sex and age 
bracket. In women, the highest annual growth 
rates were in the North, Northeast, and Central 
regions and in the national capital Brasília, in 
both age brackets, and the increase was statisti-
cally significant. Florianópolis was the only state 
capital that did not show a significant increase 
in individuals less than 80 years of age (Table 3).

A similar trend was seen in men, but the an-
nual variations were smaller in the state capitals 
in the South of Brazil. Curitiba and Porto Alegre 
only showed a statistically significant variation in 
the population 80 years and older (Table 4).

As for the underlying cause of death in the 
study population, diabetes mellitus and stroke 
were significantly higher in those with Alzheim-
er’s disease recorded on the DC, when compared 
to those without the disease, in both sexes (p < 
0.001). In men, respiratory diseases and ischemic 
heart diseases did not show differences between 
the two groups, and neoplasms were more fre-
quent in individuals without Alzheimer’s disease. 
In women, except for respiratory diseases and 
neoplasms, all others diseases were significantly 
more frequent in persons with Alzheimer’s dis-
ease (p ≤ 0.001) (Table 5).

Discussion

This is the first nationwide study on mortality 
from Alzheimer’s disease in Brazil. The findings 
show constant and significant annual increases 
in mortality rates in elderly individuals 60 years 
and older, in both sexes, and in the various re-
gions of the country. This same trend has been 
observed in other countries in recent decades.

Moschetti et al. 23 analyzed the time trend in 
mortality from Alzheimer’s disease in the United 
States from 1999 to 2008 and found a 5% increase 
in the age-adjusted mortality rate, which was 
directly proportional to age. The oldest elderly 
showed systematically higher mortality rates. 
Among the ten main causes of death in the elder-
ly, the highest increase was seen in the adjusted 
rate for Alzheimer’s disease (43% variation), and 
only renal diseases and suicide also showed posi-
tive growth (13% in both cases).

The same trend was found in a study on all 
regions of France in 2006 16. The growth in mor-
tality rates from Alzheimer’s disease was 14.3% in 
men and 10.1% in women. Alzheimer’s disease 
as one of recorded cause on the DC accounted 
for 10.3% of all-cause mortality (7% in men and 
13.5% in women) and was the sixth leading cause 
of death in the overall population and fifth in 
the elderly. Although mortality rates from other 
causes have decreased in persons 65 years and 
older, mortality from Alzheimer’s disease has in-
creased, especially in those 85 years and older.

In England and Wales, from 1985 to 2004, the 
standardized mortality rate with mention of Al-
zheimer’s disease increased from levels as low 
as 1 per 100,000 in both sexes in 1985 to 6.8 per 
100,000 in men and 7.9 per 100,000 in women 20 
years later. When comparing the time trend in 
mortality from Alzheimer’s disease, dementias in 
general, and Parkinson’s disease, only Alzheim-
er’s disease increased significantly, while mortal-
ity from Parkinson’s disease declined and mortal-
ity from other dementias remained stable 24.

The growth pattern in mortality from Al-
zheimer’s disease can also be seen in other Latin 
American countries besides Brazil. In Venezuela, 
a study from 1988 to 1998 showed an increase 
in mortality from Alzheimer’s disease from 0.22 
to 5.5/100,000 inhabitants. In men, it increased 
from 0 to 4.7/100,000. In the under-75 age brack-
et, the mortality rate was higher in men, while 
above 75 years it was higher in women 25.

Interestingly, growth in mortality was higher 
among women, which may result from the femi-
nization of aging in the elderly Brazilian popula-
tion, since women live longer on average than 
men 26. A prospective study designed to evaluate 
factors associated with differences between men 
and women in the evolution and mortality from 
Alzheimer’s disease showed that men present 
more co-morbidities than women, who in turn 
present greater functional decline 27. Early male 
mortality due to cardiovascular diseases and ex-
ternal causes would place women at compara-
tively greater risk of developing Alzheimer’s dis-
ease in old age, due to their longer survival, thus 
explaining the higher mortality rates from the 
disease in women, especially over 80 years of age.
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Table 2

Time trend in Alzheimer’s disease-related mortality and all-cause mortality rates (per 100,000 inhabitants) by sex and age bracket. State capitals of Brazil,  

2000-2009.

Year Men Women

60-79 years ≥ 80 years 60-79 years ≥ 80 years

Alzheimer’s 

disease

All causes Alzheimer’s 

disease

All causes Alzheimer’s 

disease

All causes Alzheimer’s 

disease

All causes

2000 14.3 37.9 144.5 127.4 14.3 22.2 135.5 101.4

2001 18.0 36.2 166.0 128.3 18.2 22.5 182.0 100.3

2002 20.0 35.1 192.7 126.9 20.7 22.1 209.1 101.7

2003 21.2 34.4 235.7 126.0 19.8 21.5 233.7 98.1

2004 23.0 33.7 305.1 125.2 22.0 21.3 315.3 96.1

2005 26.0 31.5 335.8 118.6 26.6 19.8 363.4 91.4

2006 27.0 30.9 369.3 117.5 28.7 19.7 426.0 91.6

2007 28.6 30.2 393.3 115.5 29.5 19.2 464.6 90.5

2008 29.9 30.1 443.0 117.8 30.2 19.1 511.1 90.0

2009 29.8 29.6 504.7 116.1 31.8 18.7 540.7 90.3

Annual variation 

(%)

7.8 -2.8 14.0 -1.3 8.4 -2.3 15.5 -1.6

p-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

The burden of co-morbidities in individuals 
with Alzheimer’s disease is known to be higher 
than in matched control groups without de-
mentias. Prevalence of vascular risk factors and 
cardiovascular diseases is high in Alzheimer’s 
patients. The same is true for diabetes mellitus. 
Leibson et al. 28 concluded that diabetes in adults 
increased the risk of Alzheimer’s disease by 37% in 
women and 127% in men. Epidemiological stud-
ies have established the link between diabetes in 
adults and Alzheimer’s disease, and both are im-
portant causes of morbidity and mortality in the 
elderly. These diseases appear to share common 
biochemical characteristics, suggesting the same 
pathogenic mechanism 29.

Importantly, the decline in mortality rates 
from heart disease and stroke are conventionally 
attributed to reductions in smoking, diagnosis 
and treatment of hypertension and diabetes, ef-
fective drugs to control blood lipids and reduce 
clot formation, and overall lifestyle improve-
ments, but they have not been associated with re-
duction in mortality from Alzheimer’s disease 30. 
A cohort study in three states of the United States 
to determine whether there is a corresponding 
decrease in the incidence rate for dementia and 
cognitive impairment in recent years found only 
a marginal decline in the incidence of dementia, 
with no clinically significant trend in community 
studies, suggesting that other mechanisms are 
present in the development of dementias 15.

In the current study, the geographic distribu-
tion of mortality showed a larger increase in the 
North, Northeast, and Central regions of Brazil. 
This pattern may be explained by improved ac-
cess to diagnosis, as occurs with other chronic 
diseases. Very similar results were found in 
France and the United States, where the mortal-
ity rate from Alzheimer’s disease increased in the 
less developed and border regions 16,17.

In the state capitals of Southeast Brazil (São 
Paulo, Belo Horizonte, Rio de Janeiro, and Vitória), 
although there were significant increases in mor-
tality rates from Alzheimer’s disease in both sexes 
and age groups, the increases were lower than in 
the North and Northeast. The Southeast is Brazil’s 
largest economic and trade hub, and the most 
economically developed region of the country. 
It thus has a more consolidated supply of health 
programs and services, trained human resourc-
es, and technological resources available to the 
population. The lowest variation in the mortality 
rate from Alzheimer’s disease in Brazil was in Flo-
rianópolis in the South and may have been due to 
the city’s small population, causing instability in 
the indicator.

Mortality from Alzheimer’s disease may be 
increasing at a time when the control of vari-
ous risk factors for non-communicable chronic 
diseases has reduced the mortality from cardio-
vascular diseases, stroke, and cancer. Although 
the latter are still the leading causes of death in 
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Table 3

Mortality rate in women (per 100,000 inhabitants) with Alzheimer’s disease recorded on the Death Certificate and percent annual variation by age groups and 

state capitals. Brazil, 2000-2009.

Capitals/Regions 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Annual 

variation 

(%)

p-value

State capitals in the North

60-79 years 5.0 3.8 6.3 4.3 12.4 12.3 13.9 13.3 15.4 14.8 16.3 0.001

≥ 80 years 30.4 51.5 65.1 56.5 53.5 139.3 216.8 221.4 187.9 324.6 25.1 < 0.001

State capitals in the 

Northeast

60-79 years 11.1 13.3 13.3 14.4 17.0 23.1 25.3 23.0 22.6 27.5 10.1 < 0.001

≥ 80 years 106.2 99.9 94.3 150.0 199.3 273.3 324.3 307.5 418.1 397.5 18.4 < 0.001

State capitals in the Central *

60-79 years 9.4 15.5 16.0 23.4 10.0 26.0 21.8 31.2 29.5 31.8 11.8 0.006

≥ 80 years 86.8 144.5 212.0 287.0 329.8 332.0 311.9 482.8 453.0 567.8 17.7 < 0.001

Brasília

60-79 years 7.4 5.3 16.7 14.1 14.8 21.8 21.8 23.0 23.3 17.8 13.0 0.007

≥ 80 years 57.4 93.3 111.4 207.6 290.4 235.1 392.5 383.1 424.5 389.6 21.6 < 0.001

Belo Horizonte

60-79 years 16.1 26.2 18.0 29.3 22.4 35.5 36.4 37.2 38.1 35.5 8.8 0.003

≥ 80 years 153.1 242.3 315.3 379.7 505.1 495.6 615.8 592.1 613.6 607.2 14.2 < 0.001

Rio de Janeiro

60-79 years 17.4 18.3 22.8 20.7 22.3 26.1 25.9 28.7 36.5 34.6 7.9 < 0.001

≥ 80 years 129.0 174.1 190.5 183.3 254.0 304.1 311.6 412.9 455.0 491.3 14.8 < 0.001

São Paulo

60-79 years 17.4 23.3 23.7 22.5 27.7 29.7 33.4 36.3 33.5 35.6 7.5 < 0.001

≥ 80 years 170.4 242.8 287.7 300.8 399.7 458.0 561.8 583.6 629.8 693.1 15.5 < 0.001

Vitória

60-79 years 22.3 29.0 48.9 33.7 26.1 24.9 66.0 63.8 45.8 61.2 9.5 0.030

≥ 80 years 179.0 336.1 434.5 408.8 524.9 618.1 642.9 836.2 749.3 867.2 14.9 < 0.001

Curitiba

60-79 years 14.5 11.3 29.9 18.2 16.2 23.4 29.2 28.0 21.9 36.2 8.7 0.021

≥ 80 years 169.2 305.4 320.3 323.6 476.7 402.8 571.1 588.7 678.0 621.0 13.3 < 0.001

Florianópolis

60-79 years - 33.8 44.8 18.2 11.5 10.7 5.1 19.3 34.0 27.9 -3.8 0.698

≥ 80 years 286.8 266.2 355.3 265.6 465.9 367.9 502.6 371.4 392.9 441.1 5.2 0.028

Porto Alegre

60-79 years 15.1 29.1 40.8 32.0 46.1 45.5 51.4 40.2 45.0 44.0 8.5 0.020

≥ 80 years 220.7 277.9 322.9 367.9 535.9 628.7 595.1 771.1 717.8 720.6 14.1 < 0.001

All state capitals

60-79 years 14.3 18.2 20.7 19.8 22.0 26.6 28.7 29.5 30.2 31.8 8.4 < 0.001

≥ 80 years 135.5 182.0 209.1 233.7 315.3 363.4 426.0 464.6 511.1 540.7 15.5 < 0.001

* Except Brasília.

the elderly population, various countries have 
reported a reduction in mortality from these 
causes. In the United States, Alzheimer’s disease 
is the fifth leading cause of death in the popula-
tion 65 years and older. From 2000 to 2008, while 
mortality from cardiovascular diseases, stroke, 

and prostate cancer were decreasing by 13%, 
20%, and 8%, respectively, Alzheimer’s disease 
increased by 66% 31.

Understanding the increase in mortality from 
Alzheimer’s disease poses major challenges. 
Population aging and the supply of diagnostic 
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Table 4

Mortality rate in men (per 100,000 inhabitants) with Alzheimer’s disease recorded on the Death Certificate and percent annual variation by age groups and 

state capitals. Brazil, 2000-2009.

Capitals/Regions 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Annual 

variation 

(%)

p-value

State capitals of the North

60-79 years 6.3 3.5 13.1 4.2 6.0 14.0 12.4 8.4 21.2 17.9 14.5 0.020

≥ 80 years - 50.3 13.8 63.0 102.2 125.5 178.0 140.4 195.8 280.6 28.3 0.003

State capitals of the 

Northeast

60-79 years 15.7 15.3 12.2 15.3 15.7 19.9 19.9 21.8 27.8 23.4 7.1 0.001

≥ 80 years 80.2 116.9 135.9 147.7 185.7 225.3 274.4 312.0 420.0 418.8 18.2 < 0.001

State capitals of the Central *

60-79 years 8.3 9.3 23.7 25.5 27.0 26.6 32.6 34.5 27.0 30.2 13.1 0.007

≥ 80 years 57.7 27.2 205.4 279.3 298.9 288.2 312.9 391.8 296.9 512.5 24.2 0.006

Brasília

60-79 years 4.4 6.2 7.8 11.1 14.1 21.3 25.0 13.4 13.8 22.3 15.6 0.003

≥ 80 years 133.3 147.5 22.7 167.8 368.9 316.1 438.5 300.7 311.4 339.3 17.7 0.058

Belo Horizonte

60-79 years 15.2 20.4 25.6 34.0 24.8 37.5 35.0 31.6 23.9 36.0 6.3 0.040

≥ 80 years 278.4 239.5 289.6 475.3 467.4 418.3 512.0 586.1 488.8 626.7 9.7 0.001

Rio de Janeiro

60-79 years 15.9 17.6 19.7 20.7 22.7 21.9 28.0 29.4 35.8 32.5 8.7 < 0.001

≥ 80 years 143.5 165.7 185.6 209.3 258.4 282.1 340.0 308.1 336.9 429.8 11.5 < 0.001

São Paulo

60-79 years 13.7 23.3 24.1 23.4 29.1 32.3 32.1 35.2 31.4 35.8 8.3 0.001

≥ 80 years 174.1 199.5 225.6 286.6 392.7 433.1 431.6 471.4 559.2 633.9 14.5 < 0.001

Vitória

60-79 years 10.6 29.8 28.5 36.5 52.5 24.9 23.9 53.4 29.9 28.9 6.2 0.238

≥ 80 years 708.6 281.8 436.7 81.3 454.1 904.6 518.3 482.9 517.3 538.5 5.2 0.508

Curitiba

60-79 years 18.1 25.9 7.1 27.2 27.6 30.6 17.6 29.4 39.4 23.5 6.8 0.211

≥ 80 years 163.7 190.5 214.1 267.2 422.2 531.8 470.7 516.3 572.9 685.2 16.3 < 0.001

Florianópolis

60-79 years 27.6 25.0 31.5 22.3 42.4 19.5 12.3 11.7 35.2 22.5 -4.2 0.391

≥ 80 years 359.4 333.0 465.8 217.2 338.1 368.9 286.8 643.1 795.8 250.4 3.3 0.496

Porto Alegre

60-79 years 24.0 25.7 46.5 40.3 32.8 39.1 46.7 52.4 38.0 39.9 5.2 0.057

≥ 80 years 320.1 416.4 375.3 455.1 537.7 577.5 638.7 747.3 708.7 658.8 8.9 < 0.001

All state capitals

60-79 years 14.3 18.0 20.0 21.2 23.0 26.0 27.0 28.6 29.9 29.8 7.7 < 0.001

≥ 80 years 144.5 166.0 192.7 235.7 305.1 335.8 369.3 393.3 443.0 504.7 14 < 0.001

* Except Brasília.

methods and improved professional training for 
diagnosis of the disease explain this increase, but 
the reduction in the prevalence of the principal 
risk factors, the persistent stigma associated with 
the disease, and the view that Alzheimer’s is part 
of the natural aging process would appear to act 

in the opposite direction 32. However, the in-
crease in mortality from Alzheimer’s disease has 
been observed in both high and middle-income 
countries. A systematic review of incidence, 
prevalence, and mortality from Alzheimer’s dis-
ease in China concluded that the burden of the 
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Table 5

Underlying cause of mortality in individuals 60 years and older with and without Alzheimer’s disease recorded on the death certificate, according to gender. 

State capitals of Brazil, 2000-2009.

Underlying cause Men Women

With Alzheimer’s 

disease

Without Alzheimer’s 

disease

p-value With Alzheimer’s 

disease

Without Alzheimer’s 

disease

p-value

n % n % n % n %

Respiratory diseases 520 13.6 100.336 13.0 0.617 643 8.9 108.630 14.0 < 0.001

Neoplasms 389 10.2 144.954 20.3 < 0.001 552 7.6 134.331 17.4 < 0.001

Ischemic heart 

diseases

471 12.4 95.890 13.4 0.084 994 13.7 91.523 11.8 < 0.001

Stroke 564 14.8 80.127 11.2 < 0.001 1.121 15.5 97.125 12.6 < 0.001

Diabetes mellitus 273 7.2 34.753 4.9 < 0.001 571 7.9 49.223 6.4 < 0.001

Falls 32 0.8 5.789 0.8 0.801 82 1.1 6.219 0.8 0.001

disease is underestimated there and that the real 
growth rate is 20% higher than estimates by in-
ternational health agencies 33. In addition, new 
theories have appeared to explain the increase 
in Alzheimer’s disease. A study in 10 developed 
countries (Australia, Canada, Italy, Netherlands, 
Spain, United Kingdom, United States, Germany, 
Japan, and France), where vital statistics are more 
accurate, also showed an increase in mortality. In 
this case, changes in the behavior of the disease 
are attributed more to epigenetic factors than 
to an increase in longevity 14. Thus, new hori-
zons are opening for understanding the disease, 
glimpsed in studies on multicausality to explain 
its evolution.

We should point out that not all chronic condi-
tions are more prevalent in Alzheimer’s patients. 
There is evidence of its protective effect against 
the development of cancer. A prospective popula-
tion-based study found lower cancer incidence in 
persons with Alzheimer’s disease, in addition to a 
reduced risk of Alzheimer’s disease among per-
sons with neoplasms 34. Other studies have also 
failed to demonstrate an association between 
cancer and dementias, including dementia from 
Alzheimer’s disease, indicating that specific fac-
tors are associated with the neurodegenerative 
disease 35,36.

Diabetes mellitus and stroke share common 
risk factors with Alzheimer’s disease, and in this 
study they were closely associated in the analysis 
of deaths from the perspective of multiple causes 
of mortality, consistent with international stud-
ies. Meanwhile, neoplasms were more common 
among individuals without Alzheimer’s disease.

Like all other chronic diseases, the reduction 
in mortality from Alzheimer’s disease requires a 

reduction in the associated risk factors. Physical 
co-morbidities contribute to cognitive and func-
tional decline and have important implications 
for healthcare providers, since these patients re-
quire access to specialized services.

Strategies to achieve this goal include im-
proved access to health services, strengthening 
comprehensive care for patients in all age brack-
ets, and training of health workers on aging. 
Improving the patients’ quality of life involves 
support for persons with Alzheimer’s disease 
and their caregivers 37. The results of Brazilian 
National Household Sample Survey (PNAD) 26 
show positive trends in health conditions and 
use of healthcare services by the elderly Brazilian 
population, with an increase in the number of 
physician visits and improvement in self-rated 
health 38.

Despite the consistency between the current 
study and research in other countries, the study 
presents some limitations. When using a data-
base with secondary data on mortality, even with 
international standardization in coding causes of 
death, there is still the problem of underreport-
ing and underrecording of deaths 39.

Completeness of information on the death 
certificate is another factor to consider in mortal-
ity studies. It is common to record only the con-
sequences of a preexisting disease, leaving out 
important events that led to the immediate cause 
of death. This is a particularly important limita-
tion in the elderly population, given the exis-
tence of various co-morbidities, potentially lead-
ing to underreporting, especially of long-lasting  
chronic and degenerative diseases 40.

The study design strategy of analyzing deaths 
with Alzheimer’s disease as the underlying cause 
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and as cause recorded on the death certificate 
aimed to capture the magnitude of the disease 
in Brazil more accurately, closer to a more com-
prehensive and true picture of the situation, be-
sides simultaneously considering other diseases 
present in the these elderly individuals. Still, one 
cannot guarantee that the information on Al-
zheimer’s disease is recorded correctly in all situ-
ations, and there may be classification errors in-
volving other forms of dementia. Representative 

observational studies of the Brazilian population 
are needed to respond to the demands for new 
knowledge on this disease in the country.

Meanwhile, the study’s strengths include the 
production of information on Alzheimer’s dis-
ease in Brazil using recent data and a broad na-
tionwide approach, in a context of near absence 
of previous similar research.

Resumen

La enfermedad de Alzheimer es la demencia más fre-
cuente entre adultos mayores en el mundo. Para evalu-
ar la evolución de la mortalidad por la enfermedad de 
Alzheimer en Brasil, se ha desarrollado un estudio con 
datos del Sistema de Información sobre Mortalidad del 
Ministerio de Salud, durante el período 2000-2009. Se 
calcularon las tasas de mortalidad estandarizadas por 
edad y sexo en las capitales brasileñas y se registró la 
variación porcentual mediante ajuste de la regresión 
exponencial. El conjunto de las capitales presentó un 
aumento anual de las tasas de mortalidad en el grupo 
de edad de 60 a 79 años, de un 8,4% en mujeres y un 
7,7% en hombres. En el grupo de 80 o más años, el au-
mento fue de un 15,5% en mujeres y un 14% en hom-
bres. No obstante, hubo una disminución en la tasa 
de mortalidad por todas las causas entre los adultos 
mayores de ambos sexos. Se destaca un aumento de la 
mortalidad por enfermedad de Alzheimer en el contex-
to de las enfermedades crónicas como un proxy para la 
prevalencia de la enfermedad en la población, y se indi-
can estrategias de asistencia en el cuidado de pacientes 
con enfermedades de larga duración.

Enfermedad de Alzheimer; Demencia; Anciano;  
Mortalidad
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