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Abstract

Background: Monitoring and reducing premature mortality due to non-communicable diseases (NCDs) is a global
priority of Agenda 2030. This study aimed to describe the mortality trends and disability-adjusted life years (DALYs)
lost due to NCDs between 1990 and 2017 for Brazil and to project those for 2030 as well as the risk factors (RFs)
attributed deaths according to estimates of the Global Burden of Disease Study.

Methods: We analyzed cardiovascular diseases, chronic respiratory diseases, neoplasms, and diabetes, and
compared the mortality rates in 1990 and 2017 for all of Brazil and states. The study used the definition of
premature mortality (30–69 years) that is used by the World Health Organization. The number of deaths, mortality
rates, DALYs, and years of life lost (YLL) were used to compare 1990 and 2017. We analyzed the YLL for NCDs
attributable to RFs.

Results: There was a reduction of 35.3% from 509.1 deaths/100,000 inhabitants (1990) to 329.6 deaths/100,000
inhabitants due to NCDs in 2017. The DALY rate decreased by 33.6%, and the YLL rate decreased by 36.0%. There
were reductions in NCDs rates in all 27 states. The main RFs related to premature deaths by NCDs in 2017 among
women were high body mass index (BMI), dietary risks, high systolic blood pressure, and among men, dietary risks,
high systolic blood pressure, tobacco, and high BMI. Trends in mortality rates due to NCDs declined during the
study period; however, after 2015, the curve reversed, and rates fluctuated and tended to increase.
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Conclusion: Our findings highlighted a decline in premature mortality rates from NCDs nationwide and in all
states. There was a greater reduction in deaths from cardiovascular diseases, followed by respiratory diseases, and
we observed a minor reduction for those from diabetes and neoplasms. The observed fluctuations in mortality rates
over the last 3 years indicate that if no further action is taken, we may not achieve the NCD Sustainable
Development Goals. These findings draw attention to the consequences of austerity measures in a socially unequal
setting with great regional disparities in which the majority of the population is dependent on state social policies.

Keywords: Global burden of disease, Non-communicable diseases, Mortality, Disability-adjusted life years, Brazil,
Sustainable Development Goals

Background

Non-communicable diseases (NCDs) represent a threat
to global health and socioeconomic development. The
World Health Organization (WHO) estimates that ap-
proximately 40 million deaths occur annually due to this
group of diseases [1, 2]. More than 80% of these deaths
occur in low- and middle-income countries (LMICs)
and a third occur among individuals younger than 60
years of age, while in high-income countries, this pro-
portion is 13% [2].
NCDs also produce significant indirect costs to society

due to the reduction in productivity, loss of working days,
and losses in the production sector in addition to the ad-
verse effects on the quality of life of the affected people
[3], making it imperative to invest in confronting NCDs to
achieve the Sustainable Development Goals [4].
Premature deaths (30 to 69 years) due to NCDs usu-

ally affect individuals with lower income and education
who are more exposed to risk factors and have reduced
access to information and health services, which contrib-
utes to even greater social inequality [1, 3–5]. Studies of
the impact of the financial crisis of 2008 in Europe and
the fiscal austerity measures implemented in many
countries, including Brazil, showed important effects on
public health expenditures and worsening physical
health and mental health indicators in addition to an in-
crease in cardiovascular diseases and other NCDs [6–9].
In Brazil, as in other countries, NCDs also constitute a

health problem of greater magnitude that corresponds
to 75% of the causes of deaths [10]. In 2011, the Stra-
tegic Action Plan for Tackling Chronic Non-
Communicable Diseases in Brazil (2011–2022) was
based on three axes: (I) vigilance, information, evalu-
ation, and monitoring; (II) health promotion; and (III)
integral care. The plan established goals to reduce risk
factors and premature mortality by NCDs, which be-
came fundamental for monitoring the targeting of these
goals [11]. This plan occurred within and through a uni-
fied health system (Sistema Único de Saúde [SUS]) that
was implemented in 1990 to meet the considerable chal-
lenge of achieving universal access to healthcare services
for the population of a highly unequal country such as

Brazil [9]. Despite its consistent progress towards health
access and inequality reduction, even with allocation of
few resources by the government, SUS has improved
several health outcomes and health systems based on
the principles of universality, equity, integrality,
decentralization, and community engagement [9]. More
recently, SUS has faced many setbacks, especially due to
the sociopolitical and economic positions of the new
government, especially in relation to austerity and
underfunding, which has weakened advances and re-
versed achievements [9].
Considering the severity of the NCDs and their impact

on the health systems and society, in 2013, the WHO
approved the Global Action Plan for the Prevention and
Control of NCDs 2013–2020 [5]. In 2015, the WHO also
included the goal of reducing premature deaths from
NCDs in individuals between 30 and 69 years of age as
part of the 2030 Agenda for Sustainable Development,
which has been signed by Brazil [4].
The present study analyzed the mortality rates from

NCDs in individuals between 30 and 69 years of age in
Brazil and in the states of Brazil between 1990 and 2017,
projected the mortality trends for 2030, and projected
the risk factors that caused these deaths according to es-
timates of the Global Burden of Disease Study.

Methods

The estimates of the Global Burden of Disease (GBD)
Study from the Institute of Health Metrics and Evalu-

ation (IHME) were used. This study is a systematic sci-
entific effort to create indicators capable of measuring
the magnitude of health loss due to diseases, injuries,
and risk factors among countries and subnational levels
by age, sex, and time. In 2017, the study analyzed data
from 359 diseases and injuries, 1793 consequences, and
84 risk factors by age and sex. Detailed descriptions of
the methodology and approach of the GBD in 2017 can
be found in other publications [12–15].
For the estimates presented here, the GBD 2017 used

a large number of data sources from Brazil. The popula-
tion was estimated from data from the Brazilian Institute
of Geography and Statistics (IBGE) [16], and for
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mortality, the main information source was the Informa-
tion System about Mortality (SIM) [17] of the Brazilian
Ministry of Health. For all Brazilian states, the quality of
data was considered high and equivalent to that of high-
income countries [18]. However, even though it is con-
sidered a developed system, as with all mortality data
sources used in GBD studies, SIM went through the data
treatment process to standardize and improve the qual-
ity of its data. One of the most important steps in the
process is the redistribution of the underlying causes
that are defined as garbage codes. Deaths attributed to
causes that should not be considered an underlying
cause of death because they are non-specific, have in-
complete diagnosis, or did not allow adequate identifica-
tion of the actions for the prevention, and control of
diseases are called garbage codes [18, 19]. Causes such
as heart failure, septicemia, and renal failure do not de-
fine the disease that caused death and should be redis-
tributed into basic non-garbage death causes for each
age-sex-year according to the GBD-specific redistribu-
tion algorithms.
For the analysis of risk factors, the main data sources

used by the GBD were representative surveys of the Bra-
zilian population; these sources included the National
Health Survey (NHS), the telephone survey surveillance
system for risk and protective factors for chronic dis-
eases (VIGITEL), and the National Student Health Sur-
vey (from the Portuguese: PeNSE) [20, 21].
The contribution of the risk factors (RF) for mortality

due to the NCDs was estimated using a comparative risk
assessment in which the health outcomes were com-
pared with those that would have been observed in a
counterfactual exposition group where nobody was ex-
posed [14]. The GBD study uses CODEm, a simulation
model for risk factors and attributable deaths, that esti-
mates indicators by age, sex, country, state, year, and
cause; in other words, CODEm is an analytical tool that
tests many possible statistical models of causes of death
and creates a group of combined models that offer the
best predictive development [22]. DisMod-MR 2.1 soft-
ware (World Health Organization©, Genebra,
Switzerland) [22], which is a metaregression tool, was
used to derive the simultaneous incidence, prevalence,
incapacity, and mortality estimates attributed to the risk
factors [14, 20]. Modeling details are described in other
studies [14, 22].
This study used the concepts of premature mortality

that are used by the WHO and UN in the Global Action
Plan for the Prevention and Control of NCDs (2013) [5]
and in the Sustainable Development Goals (SDGs) for
NCDs (2015) [4], respectively, which consider premature
death to occur between 30 and 69 years of age. For the
calculation of the death rates, we used the population
for this age group that was estimated by the GBD [12].

In 2017, the GBD estimated a population of 212 million
for Brazil in 2017, and the 30- to 69-year group repre-
sented 48% of that population, which means that it in-
cluded more than 100 million inhabitants.
The following metrics were used to describe the burden

of disease: the absolute number of deaths, mortality rates,
disability-adjusted life years (DALYs), and years of life lost
(YLLs); these were compared between 1990 and 2017 and
used to describe the percentage of change in this period.
We analyzed the premature mortality rates between

the ages of 30 and 69 for the following NCDs: cardiovas-
cular diseases (I00-I99), chronic respiratory diseases
(J30-J98), neoplasms (C00-C97), and diabetes mellitus
(E10-E14), comparing the deaths and the NCD mortality
rates, and these main groups of diseases between 1990
and 2017 and the percentage of change in the period for
Brazil and the states.
The fraction of the burden of NCDs (DALYs) in Brazil

that could be attributed to the risk factors was analyzed.
The GBD study presents the risk factors in four levels of
disaggregation: level 1 is the most aggregated and level 4
is the most disaggregated. The risk factors at level 1 are
behavioral, metabolic, and environmental, while at level
2, which is more disaggregated than level 1, the defini-
tions include factors such as malnutrition, high blood
pressure, and air pollution. We used level 2 to present
the RFs in a more aggregated way. For each main RF
group, the DALYs attributable to the different groups of
diseases and were estimated by sex for 1990 and 2017.
The Agenda 2030 set the goal of reducing premature

mortality from NCDs by 30% between 2015 and 2030,
which meant going from 323.3 deaths per 100,000 in-
habitants to fewer than 226.3 in Brazil. By considering
SDG Indicator 3.4.1, which is the age-standardized death
rate due NCDs (to cardiovascular diseases (CVD), can-
cers, diabetes, and chronic respiratory diseases) among
populations aged 30 to 70years (per 100,000), projections
were made until 2030 [4]. Due to the mortality rates that
have shown a possible increase in recent years, different
future scenarios were predicted: (a) using the estimates
of the GBD Study to calculate all of the SDG indicators
[23]; (b) using linear regression and adopting the same
behavior as that of the mortality rates between 2000 and
2017, which was the basis for the calculation of the Stra-
tegic Action Plan for Tackling Chronic Non-
Communicable Diseases in the country [11]; (c) using
linear regression and adopting the same behavior as the
mortality rates between 2010 and 2017, which was the
first year of the Strategic Action Plan for Tackling
Chronic Non-Communicable Diseases in the country
[11]; and (d) using linear regression and adopting the
same behavior for the mortality rates as that between
2015 and 2017, which was the first year of the fluctu-
ation in mortality rates.
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The results were presented with their respective un-
certainty intervals (UI), which reflected the uncertainty
of the estimates of the parameters for each state and
period of study. More methodological details can be
found in other publications [12–14, 22].
The Brazil GBD study was approved by the Ethics

Committee in Research of the Federal University of
Minas Gerais (COEP/UFMG); the approval number was
CAAE 62803316.7.0000.5149.

Results

Figure 1 shows the distribution grouped by cause of
death in Brazil according to the level 1 disaggregation,
both for sexes and the entire population. In 1990, the
proportional mortality due to NCDs for all ages corre-
sponded to 60.3% (UI 59.8–62.5%) of deaths; the exter-
nal causes, 13.7% (UI 13.5–15.1); and the group of
neonatal nutritional and maternal deaths, 26% (UI 23.8–
26.0). In 2017, the proportional mortality from NCDs in-
creased to 75.9% (UI 75.6–77.2), and the deaths by ex-
ternal causes decreased to 11.7% (UI 10.8–11.5). The
proportion of premature deaths due to NCDs (30 to 69
years of age) remained stable at 27% in 1990 and 28% in
2017.
In 2017, the age group of 30 to 69 years presented

41.3% (556.639) of all deaths, and the premature deaths
from the four NCDs were 58.9% (327,954 deaths). Al-
though between 1990 and 2017, the absolute numbers of
deaths increased by 50.4%, the standardized mortality
rates from NCDs decreased by 35.3%. The reduction also
occurred in the DALY and YLL rates (Table 1).
Table 1 also shows important reductions in the age-

standardized mortality rates among the four main

categories of NCDs. During the study period, the mor-
tality caused by CVDs decreased by 47.9%, and the mor-
tality caused by chronic respiratory diseases, diabetes
mellitus, and neoplasms decreased by 41.3%, 18%, and
11.9%, respectively. The DALY and YLL rates for these
categories experienced similar reductions.
Table 2 shows the standardized mortality rates by age,

for those between 30 and 69 years of age, by NCD, by
sex, according to causes of death selected for all Brazil
and the states of Brazil, and for 1990 and 2017. In most
of the states, a reduction of rates for NCDs, CVDs, and
chronic respiratory disease occurred. Greater reductions
in mortality caused by CVDs were observed in specific
states, with the largest change in the Federal District
(FD) (− 60.3% UI − 62.3%; − 57.0%), which also had the
largest reduction in chronic respiratory disease (− 55.1%;
UI − 59.4%; − 49.9%). For diabetes and neoplasms, the
patterns varied by state, with some presenting increases
and others decreasing. For diabetes mellitus, there was a
larger reduction in the FD (− 43.1%; UI − 50.0%; −
35.6%) and an increase in Pará (45.5%; UI 28.9%; 64.6%).
The mortality due to neoplasms had larger reductions in
the FD (− 28.8% UI − 32.1%, 25.2%) and a larger increase
in Rio Grande do Norte (18.9%; UI − 9.3%; 31.1%) and
remained stable in most states.
Figure 2 shows the age-standardized mortality rates

due to all causes and the four groups of non-
communicable chronic diseases, which were cardiovas-
cular diseases, cancer, diabetes, and chronic respiratory
illnesses, among people aged 30 to 69 years (by 100,000)
in Brazil from 2000 to 2017. It was observed that there
were 15 continuous years of decline, and in 2015, the
trend reversed, with an upward trend in premature

Fig. 1 Proportional mortality according to groups of causes and proportion of deaths in the adult population between 30 and 69 years old in
Brazil in 1990 and 2017. Legend: Proportion of total deaths according to communicable, maternal, neonatal, and nutritional diseases; non-
communcable diseases; and injuries and proportion of deaths in the adult population between 30 and 69 years old and other ages in Brazil in
1990 and 2017
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deaths from all NCDs and from each NCD group. The
annual percent changes in 2016 and 2017 were 1.9%
(1.7%; 2.2%) and 2.0% (1.4%; 2.7%), respectively (Fig. 3).
Figure 4 shows the DALYs attributable to the risk fac-

tors by NCDs for individuals between 30 and 69 years
old in 1990 and 2017 by sex. In 1990, the main RFs that
contributed to the DALYs in men were tobacco use, in-
adequate diet, high blood pressure, and high LDL (low-
density lipoprotein) cholesterol. Tobacco use was re-
sponsible for approximately 2 million DALYs in 1990,
and the main cause of death was cardiovascular diseases,
which caused approximately 1.2 million DALYs, and dis-
eases such as neoplasms, chronic respiratory diseases,
and diabetes. Among men, the inadequate diet was the
most important RF in 2017 and contributed approxi-
mately 2.2 million DALYs due to cardiovascular diseases,
neoplasms, and diabetes. The other RFs in 2017 were
high blood pressure, tobacco use, high body mass index
and high LDL cholesterol, high glucose, alcohol use, air
pollution, physical inactivity, other environmental and
occupational risks, impaired kidney function, and drug
use.
In women, the main RFs that contributed to the

DALYs in 1990 were tobacco use, inadequate diet, high
blood pressure, and high BMI. Tobacco use was respon-
sible for approximately 1.2 million DALYs in 1990. In
2017, high BMI was the highest-ranking RF and contrib-
uted approximately 1.5 million DALYs due to CVDs,
diabetes, neoplasms, and chronic respiratory diseases.
The other RFs in 2017 for women were inadequate diet,
high blood pressure, tobacco use, high glucose, LDL
cholesterol, air pollution, unprotected sex, physical in-
activity, alcohol, impaired kidney function, other envir-
onmental and occupational risks, and drug use.
Figure 5 shows the target proposed by the United Na-

tions in the 2030 Agenda for reducing NCD premature
mortality by 30% from 2015 and other projection

scenarios for this estimate. Considering the mortality
rate in 2015 of 323/100,000 inhabitants, a reduction tar-
get of 30% would be 226/100,000 inhabitants in 2030
(dotted lines in Fig. 5). Using the GBD estimates for
countries, the projection would be to reach 282/100,000
inhabitants, i.e., achieve a reduction of 13%, below the
target of the 2030 Agenda. Using simple linear regres-
sion with the rates between 2000 and 2017, the projected
rate to 2030 was 215/100,000 inhabitants, a scenario of
reaching the target. In the third scenario, with the rates
between 2010 and 2017, the projected rate to 2030 was
257/100,000 inhabitants. Finally, using the rates between
2015 and 2017, the result was reverse trend with a pro-
jection of increase to 370/100,000 inhabitants in 2030,
but it was not significant due to the small number ob-
served points.

Discussion

The Global Burden of Disease Study showed the ac-
celerated epidemiological transition in the country,
with the increase in proportional mortality due to
NCDs, which corresponded to around three quarters
of total deaths and, of these, a third constituted pre-
mature deaths (30 to 69 years of age). A growth in
the absolute number of premature deaths from
NCDs between 1990 and 2017 and a reduction in
the rates of mortality, DALYs and YLLs also oc-
curred in Brazil and most of the states. The more
marked reductions were due to cardiovascular dis-
eases followed by chronic respiratory diseases, while
diabetes and neoplasms had a pattern that varied by
state and a reduction in the whole country. The
study showed that the main RFs related to prema-
ture deaths from NCDs in 2017 were inadequate
diet, high BMI, high blood pressure, and tobacco
use. The trends of mortality rates from NCDs de-
clined during the study period; however, after 2015,

Table 1 Number of deaths and age-standardized mortality, DALY, and YLL rates, in the population between 30 and 69 years of age
in both sexes in Brazil in 1990 and 2017

Cause of death Number of deaths Age-standardized death
rates (per 100,000)

Age-standardized DALY
(per 100,000)

Age-standardized YLL
(per 100,000)

1990 2017 % change 1990 2017 % change 1990 2017 % change 1990 2017 % change

All causes 356,191.5 556,639.0 56.3 799.4 557.5 − 30.3 41,795.8 32,909.9 − 21.3 27,086.4 18,758.8 − 30.7

NCD* 218,066.0 327,954.8 50.4 509.1 329.6 − 35.2 17,886.2 11,884.7 − 33.6 16,006.0 10,251.6 − 36.0

Cardiovascular
diseases

126,247.4 152,382.5 20.7 294.3 153.2 − 47.8 9785.7 5209.0 − 46.8 9,281.9 4,750.1 − 48.8

Chronic respiratory
diseases

15,898.2 22,074.6 38.8 38.0 22.3 − 41.3 1731.3 1081.4 − 37.5 1,122.6 657.0 − 41.5

Diabetes mellitus 12,122.6 23,295.3 92.2 28.7 23.5 − 17.8 1555.9 1344.9 − 13.6 873.4 702.0 − 19.6

Neoplasms 63,797.8 130,202.3 104.1 148.1 130.5 − 11.8 4813.3 4249.4 − 11.7 4,728.1 4,142.5 − 12.4

Legend: Number of deaths, age-standardized mortality rates, age-standardized DALY rates and age-standardized YLL rates, in the population between 30 and 69

years of age in both sexes for all causes, non-communicable diseases (NCD), and main non-communicable diseases separately in Brazil in 1990 and 2017.*NCD =

cardiovascular diseases, neoplasms, diabetes, and chronic respiratory diseases
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the curve was inverted, and rates fluctuated and
tended to increase, which could compromise the
achievement of the SDGs by 2030.
According to the analysis by state, the patterns tended

to be similar, such as decreases in premature deaths due
to NCDs in most states; however, in relation to diabetes
and neoplasms, most states presented increasing or
stable trends. We highlighted that the states in the
Northeast and North Regions tended to have higher
rates, such as Alagoas, Pernambuco, Pará, and Rio
Grande do Norte, which has already been demonstrated
in previous studies [10, 24]. This might reflect worse life
conditions in these regions but could also by due to
problems such as low-quality information on mortality,
along with a more fragile health system structure and
organization in these states, especially in the smaller mu-
nicipalities, as previously demonstrated [9]. Moreover,
the data analyzed here were corrected for underreport-
ing and garbage codes, although the inconsistences in
the rates by state might persist.
CVDs and their complications have a high impact on

the loss of productivity at work and in the reduction of
family incomes [2, 3, 5]. Studies around the world have
shown a reduction in the incidence and mortality of
CVDs since the 1960s [1]. In Brazil, the decline in CVDs

did not occur until the 1990s [25, 26], and the present
study confirmed that CVDs declined in the country until
2014, but in recent years, we found an increase. There-
fore, it is essential to resume investments in basic
healthcare, in addition to investments in regulatory mea-
sures and in public policies.
Neoplasms constituted the second leading cause of

death in most countries, resulting in approximately 8.9%
of global deaths in 2016 [15]. The data from the GBD
study show that in 144 countries, there was reduced
growth in the age-standardized rates between 2006 and
2016, with most African countries still having increasing
rates [15]. In Brazil, the trend was also declining, but the
percentage of change was smaller compared to the other
NCDs. We should also consider the variations according
to the type of cancer, age, and sex. Among women, in
the last decades, there was an increase in the mortality
rates for breast, lung, and colorectal cancer, and there
was a decrease in the mortality rates for cervical and
stomach cancer [27]. Among men, there was an increase
in the mortality rates for prostate and colorectal cancer
and a reduction in those for gastric and lung cancer
[27]. The latter was in individuals younger than 60 years
of age, which was probably due to the reduction in to-
bacco usage [27].

Fig. 2 Age-standardized mortality rate by noncommunicable chronic diseases, in the population between 30 and 69 years of age (per 100,000) in
Brazil from 2000 to 2017. Legend: Trends of age-standardized mortality rate by non-communicable chronic diseases (yellow line), cardiovascular
diseases (orange line), neoplasms (green line), diabetes (blue line), and chronic respiratory diseases (gray line) in the population of individuals
between 30 and 69 years of age (per 100,000) in Brazil from 2000 to 2017. *NCD = cardiovascular diseases, neoplasms, diabetes, and chronic
respiratory disease
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Diabetes is associated with increased mortality from
CVDs, and their effects are systemic, compromising the
cardiovascular system, great arteries, heart, and kidneys
[28]. Recent data from the National Health Survey
(NHS), which is a household survey carried out in Brazil
in 2013 for adults 18 years of age or older, identified that
approximately 9.1 million people referred to a previous
medical diagnosis of diabetes; in other words, there was
a prevalence of 6.2% in all adults [29].
Other authors also showed a reduction in chronic re-

spiratory diseases, which has been attributed to better
access to healthcare and medicine and to a decrease in
tobacco use [2, 30]. The important decrease in chronic
respiratory diseases can be due to the reduction in the
prevalence of tobacco use, according to what has already
been described in the literature [31].
The Agenda 2030 established the goal of reducing pre-

mature mortality from NCDs by 30% through measures
of promotion, prevention, and treatment. This goal com-
poses objective 3: “To guarantee healthy lives and to
promote wellbeing for everyone in all ages” [4]. Global
studies have already shown that health indicators are af-
fected by austerity crises and by an increase in poverty
[7]. In Brazil, studies evaluating the impacts of measures
of the economic crises and the implementation of Con-
stitutional Amendment 95 in 2016 point to an increase

in unemployment, poverty [32], depression [33], and re-
duced investments in health systems and in the social
protection system [33, 34]. As an immediate result, there
was an increase in child and maternal mortality [33, 34]
and worsening of NCD indicators [8]. More recently, a
study has shown the deterioration of four other health
indicators in a scenario where SUS funding has been fro-
zen, which highlighted the impact on smaller municipal-
ities, which are highly dependent on federal transfer for
the provision of healthcare [9]. Thus, this long-term fis-
cal austerity policy could also increase geographical in-
equality, such as at the state level, including preventable
NCD mortality, which might contribute to reversing the
recent trend of overall improvement [9].
This elevated burden of NCDs arose from some nega-

tive effects of the globalization process, social inequal-
ities, poverty, and accelerated urbanization, which
resulted in an increase in physical inactivity and high
caloric value nutrition in addition to consumption of to-
bacco and alcohol [1, 2]. These behavioral risk factors
impacted the main metabolic risk factors and conse-
quently the increase of NCD [1, 14, 35]. Evidence shows
that the control of RFs and NCDs is more effective when
regulatory measures imposed by the states interfere with
the environment and regulate commercial practices,
availability, and service offers [35]. Some of the best

Fig. 3 Percentage of annual changes in the age-standardized mortality rate due non-communicable chronic diseases among population
between 30 and 69 years of age in Brazil from 1990 to 2017. Legend: Annual percent changes in the age-standardized mortality rate due to
noncommunicable chronic diseases (cardiovascular diseases, neoplasms, diabetes, and chronic respiratory diseases) among individuals aged
between 30 to 69 years of age in Brazil from 1990 to 2017
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evidence shows the benefits of the taxation of products
that are injurious to health, food labeling, regulation of
tobacco and alcohol products [35], government mea-
sures that establish limits for the use of salt by industries
[36], among other actions [37].
This study also pointed out the decrease in tobacco

use as an RF for NCDs in both sexes between 1990 and
2017. This could be explained by the many regulatory
measures that were adopted, while the country was con-
sidered an example for the world in the reduction of the
prevalence of tobacco use [38]. Among these measures,
we highlighted the prohibition of tobacco propaganda
through the ratification of the Framework-Convention
on Tobacco Control (FCTC) in 2006 and Federal Law no

12.546 in 2011. We also highlight the presidential decree
from 2014 that instituted spaces free of tobacco, an in-
crease in the size of cigarettes warnings, an increase in
cigarettes taxation, and the definition of a minimum
price for its commercialization, among others [39].
However, in recent years, an increase in the consump-

tion of other tobacco products has been observed, espe-
cially hookah among adolescents [40], less inspection of
tobacco products, no readjustment of cigarette prices,
and an increase in illegal commerce [8, 41], which might
impact consumption. New regulatory measures must be
implemented, such as adopting generic packaging for to-
bacco products, applying inspection for tobacco-free
spaces, and the points of sale, preventing the illegal

commerce from smuggling and investing in the support
of small farmers in the diversification of the cultures,
among other strategies [35, 42].
An inadequate diet was the most prominent RF for

men in 2017, and high BMI was the first for women,
which pointed out the urgency of investing in policies to
promote healthy foods, such as fruits and vegetables,
and to regulate ultra-processed foods [35] in addition to
incentivizing physical activity [35, 37].
As identified above, obesity constitutes a large problem

in the country and has tended to increase, reaching 24%
of women in 2013 according to the PNS data [42, 43].
The challenges to stopping the increase in this problem
are great and require effective regulatory measures; the
approval of legislation about the taxation of ultra-
processed foods; subsidies for healthy foods; and the
prohibition of the marketing food to children [34]. Mea-
sures such as the taxation of sweetened beverages are
among the recommendations currently made by the
WHO and have already been adopted in many countries,
such as Mexico, which experienced a 10% reduction in
soft drink consumption [35, 37]. However, facing this
problem will require the political will and the confronta-
tion of food industry interests [44].
In the last decade, important measures have been

adopted by the Ministry of Health, such as in 2011 with
the launch of the Strategic Action Plan for Tackling
Chronic Non-Communicable Diseases [11], which

Fig. 4 DALYs attributable to risk factors for a men and b women in the population from 30 to 69 years of age according to the GBD study in
Brazil in 1990 and 2017. Legend: DALYs due to cardiovascular diseases (orange bars), chronic respiratory diseases (green bars), diabetes (blue
bars), and neoplasms (yellow bars) and attributable to GBD level-2 risk factors for a men and b women in the population from 30 to 69 years of
age according to the GBD study in Brazil in 1990 and 2017
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advocated shopping for fresh foods from small farmers
and the distribution of these goods in schools [45]; the
Food Guide of the Brazilian Population (2014) [46] in
2014; the promotion of incentives for breastfeeding, and
the voluntary agreement for the reduction of salt in ultra-
processed foods [44]. This agenda, however, needs to be
enhanced so that we advance further in tackling NCDs in
Brazil. Confronting NCDs implies managing metabolic
risks and, therefore, adequate functioning of primary
healthcare, in addition to access to medium- to high-
complexity technology, when necessary, to increase the in-
tegral care to the NCD patients, including the manage-
ment of high blood pressure and diabetes [1, 25, 47]. The
NCDs require a longitudinal approach in their manage-
ment, with investments in self-care and in the account-
ability of the healthcare teams so that effective results can
be achieved [5]. The SUS serves most of the Brazilian
population, and more than 60% of the population relies
on the primary healthcare coverage [9]. In the last decade,
important programs for primary care access have been im-
plemented, such as the Family Health Strategy; the Brazil-
ian Program Mais Médicos (2013), which provided free
access to NCD medications; Aqui tem Farmacia Popular,
which assisted in paying for medicines since 2004, and
since 2011, with a free group of medicines for NCDs [48];
the NCDs Plan; and access to cash transfer programmes

(2003) [13, 49], which explained the decrease in mortality
rates by NCDs until 2014.
However, after 2015, the political and economic crisis

resulted in the reduction in investments in public pol-
icies and the increase of unemployment and poverty,
which could explain the worsening of the NCDs indica-
tors [8, 32, 33]. As many studies showed, NCDs are con-
centrated in more vulnerable populations with low
income and low education levels [3, 50, 51], which are
sensitive to factors such as economic crisis and austerity
measures [6–8, 33]. Therefore, to achieve the SDGs, it is
necessary to search for equity, for access of vulnerable
populations to be widened, and for investments to me
made in SUS (Brazil’s unified health system) and in the
social inclusion policies [33, 34]. The strategy of auster-
ity measures and budget cuts will prevent the achieve-
ment of SDGs in the country [33, 34].
SUS has been able to protect universal access for most

of the population [49–52]. However, Constitutional
Amendment 95, which was approved in December 2016,
established that the budgets for health, education, sci-
ence, technology, and other social policies shall remain
stable for the next 20 years, which could represent a ser-
ious threat to the access and to the completeness of
healthcare and to NCD patients who require continuity
and quality of care [52].

Fig. 5 Projections of the rates of premature mortality due to NCD in the Brazilian population for 2030. Legend: Trend (full black line) and
projections of age-standardized due to NCD based on 2000 to 2017 (black dashed line), 2010 to 2017 (yellow dotted line), 2015 to 2017 (red
dashed line), and SDG (yellow dashes line) estimations and the SDG 2030 target (green dotted line) in the Brazilian population from 30 to 69
years of age in the population for 2030. *NCD = cardiovascular diseases, cancers, diabetes, and chronic respiratory diseases
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In addition, we can highlight that the implementa-
tion of NCD surveillance in the country after 2003
was fundamental for identifying these trends and the
NCD risk factors, such as the important modifications
in trends in recent years, the increase in alcohol con-
sumption, the worsening of healthy eating indicators
[8, 53]. The maintenance of continuous surveillance
has become crucial for monitoring the SDGs and
identifying the impacts of certain policies regarding
the population’s health, such as the negative effects of
the austerity policies [33, 34].
There were limitations in the data source that was

used. Although SIM has widened the cover of registries
and improved its quality in recent years, in the past and
still in some states, there are unregistered deaths, incom-
plete registries, and a high proportion of garbage codes.

Studies have alerted to the need for SIM correction and
have advocated adjustment methodologies, such as the
active search for deaths and the investigation of deaths
[5]. Due to these problems, the GBD study performs
statistical procedures to correct the estimates produced,
which allowed geographic and time comparisons. In
addition, the GBD study assumed that the relative risks
were even in all countries for a certain age and sex,
which cannot be correct for all countries, and this could
affect the results [13].

Conclusion

Our study revealed that despite the progressive decrease
during the first years, a change in the trends of prema-
ture mortality rates due to NCDs occurred in the last 3
years; therefore, the goal of reducing NCD mortality by
30% by 2030 could not be achieved.
The study also shows the important contribution and

the profile change of the behavioral RFs implicated in
the mortality from NCDs, such as inadequate diet, to-
bacco use, physical inactivity, alcohol use, and the meta-
bolic factors resulting from them (high BMI, high blood
pressure, glucose, and high cholesterol).
We considered that the adopted austerity policies, the

economic crisis, and the increase in poverty tended to
be aggravated with the implementation of measures such
as budget cuts for health due to Constitutional Amend-
ment 95. Therefore, the country will need to boost its ef-
forts to achieve the goal, which points to a complex and
pessimistic scenario. Thus, such findings draw attention
to the consequences of austerity measures in socially un-
equal settings with great regional disparities in which
the majority of the population is dependent on state so-
cial policies.
These data support the country in the monitoring of

the SDGs, which constitute the most visible and highest
priority global agenda.
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