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ABSTRACT: Objective: To assess the quality of information about mortality from neoplasm within the
Mortality Information System. Methods: Descriptive observational study evaluating the quality of the Mortality
Information System, with an outcome referring to data on deaths from neoplasm between 2009 and 2019 in
the Brazilian population (≥15 years). Information Quality (IQ) was measured through coverage, specificity and
completeness of data, at national and state level. Results: The quality of the coverage dimension ranged from
“good” to “excellent” in the national and state coverages. Specificity was classified as inadequate mainly in the
states of the North and Northeast regions. The proportion of ill-defined causes was classified as “poor” quality
in most units of analysis throughout the series. Data completeness varied according to indicator. Gender and
age indicators were proven “excellent” for the entire period and units of analysis, while educational level
varied in quality across units and periods, marital status had its quality improved over the period, as well as
ethnicity/skin color. Conclusions: The quality of data on mortality from neoplasm in the Brazilian population
(≥15 years) is mostly adequate, but there are important gaps to be filled, as the expansion of IQ seeks to give
visibility to the health condition of the Brazilian population and to propose public actions for its improvement.
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RESUMO: Objetivo: Avaliar a qualidade das informações sobre mortalidade por neoplasias no âmbito do Sistema
de Informação sobre Mortalidade. Métodos: Estudo descritivo observacional com avaliação da qualidade do
Sistema de Informação sobre Mortalidade, com desfecho referente aos dados de óbitos por neoplasias ocorridos
entre os anos de 2009 e 2019 na população brasileira (≥15 anos). A qualidade da informação (QI) foi mensurada
para o Brasil e para as Unidades Federativas por meio das dimensões: cobertura, especificidade e completude
dos dados. Resultados: A qualidade da dimensão cobertura variou entre “boa” e “excelente” nas abrangências
nacional e estadual. A dimensão especificidade foi classificada como inadequada predominantemente nos
Estados das Regiões Norte e Nordeste. A proporção de causas mal definidas foi classificada como de “baixa”
qualidade na maioria das unidades de análise ao longo da série. A completude dos dados variou de acordo com
o indicador utilizado, os indicadores sexo e idade mostraram-se “excelentes” para todo o período e unidades
de análise, a escolaridade apresentou variação de qualidade tanto nas unidades como nos períodos e o estado
civil apresentou melhoria da qualidade de seu registro ao longo do período, assim como o indicador raça/
cor. Conclusões: A qualidade dos dados de mortalidade por neoplasias na população brasileira (≥15 anos) é,
em sua maioria, adequada, mas há lacunas importantes que merecem ser preenchidas, pois a ampliação da
QI busca dar visibilidade à condição de saúde da população brasileira, bem como propor ações públicas para
sua melhoria.
Palavras-chave: Estatísticas vitais. Gestão da informação. Qualidade dos dados. Sistema de informação em saúde.
Neoplasias.

INTRODUCTION
The evolution of mortality from neoplasms around the world places conditions such
as neoplasms as an important public health problem, encouraging different nations to take
measures to control their incidence and mortality due to the set of diseases that make up
the group of neoplasms1. In Brazil alone, there were 243,000 deaths from neoplasms in 2018,
and the expectation for 2040 is that deaths will reach the mark of 432,0002. Nevertheless,
the control of mortality from neoplasms is one of the goals of the United Nations (UN)
2030 Agenda, which is to reduce premature mortality from non-communicable diseases by
one third3. The measures to be adopted for its control must vary geographically in view of
socioeconomic conditions of different countries and regions related to the occurrence of
the disease and its outcome, thus demanding specific actions depending on the extent of
the problem4.
In order to understand the dimension of the problem and propose effective actions to
control the disease and mortality, health authorities must receive accurate information on
the number of incident cases and deaths, so the availability of quality information in different official government databases is essential5-7. In Brazil, the Ministry of Health (MS) tool
that provides data on vital statistics is the Mortality Information System (SIM, acronym in
Portuguese). The SIM is part of the Health Information System (SIS, acronym in Portuguese)
and contributes to delineating the epidemiological profile of mortality in the country8, as it
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is a precise source for capturing and recording information on deaths at national, regional
and municipal levels9.
The importance of quality of information (QI) checking in health is described by authors
from different regions of the country and the world, but there is an emphasis on the quality
of data, especially in developing countries, where the information that feeds national and
global health data banks is still considered poor, so expanded actions to improve this condition are needed5,10-16. At the national level, the importance of verifying the quality of data
starts from the premise that managers use SIS data to make decisions, so the information
available must reflect reality so that quality sectoral actions are carried out, adding political
value to health information17,18.
The Brazilian literature on QI of SIM data is usually limited to a specific group of an
underlying cause of death and a geographic unit, which creates a gap for the comprehensive geographical perspective on QI of SIM data and makes comparison between different
Brazilian regions impossible. Therefore, the objective of this study was to evaluate the QI
about mortality from neoplasms within the scope of SIM, according to national data and
by Federative Unit (FU).

METHODS
This is a descriptive observational study, carried out with data from Brazil and its FUs
for the population aged 15 years or older whose deaths from neoplasms occurred between
2009 and 2019. Data were obtained from SIM through a time series of records of deaths
from neoplasms in general (C00-C97) by place of residence for each study unit.
QI of SIM was measured in the following dimensions: coverage19, specificity20 and completeness21,22. Coverage, defined as the ratio between deaths recorded in SIM and deaths
projected by the Brazilian Institute of Geography and Statistics (IBGE)23 and multiplied, at
the end, by 100, was verified by comparing the occurrence data registered in SIM and IBGE
via the civil registry between 2009 and 2019. Proportions below 80% were considered “regular”, between 80 and ≤90% “good” and between 91 and ≥100%, “excellent”19.
Specificity was measured by two indicators: proportion of unspecific causes (PUC) and
ill-defined causes (PIDC) in SIM. PUC refers to causes of mortality not falling under Chapter
XVIII of the International Classification of Diseases (ICD-10)—Abnormal symptoms and signs,
and clinical and laboratory findings not classified elsewhere—codes R00 to R99, which are
considered imprecise or insufficiently defined causes. The measure, which used the unspecific
causes recorded by place of residence of death in Chapter II of the ICD-10 (Neoplasms—
codes C76, C77, C79, C80 and C97), was divided by the result of subtracting the total number of deaths from neoplasms (ICD-10 C00-C97) of the number of deaths in chapter XVIII
(ICD-10 R00 to R99) and multiplied, at the end, by 100. Chapter XVIII was withdrawn to
remove ill-defined causes and determine the weight of unspecific causes in the total number
of deaths from neoplasms whose classifications have been considered well defined.
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A median value of the PUC distribution (10.8%) was established as an assumption for the
analyzed period; a median of less than 10.8% was described as adequate quality, and greater
than or equal to this value was classified as inadequate. PIDC, in turn, was described as the
percentage of deaths from ill-defined causes that occurred in a given space and period, and
its calculation was performed with death data by place of residence in Chapter XVIII of
the ICD-10, divided by total deaths from neoplasms (ICD-10 C00-C97) and multiplied, at
the end, by 100. PIDC values <5% indicated “high” QI, between ≥5 and ≤15 “regular” QI,
and values >15% were considered “poor” QI20.
Finally, the completeness analysis sought to determine the degree of completion of
demographic data, namely: age, sex, marital status, educational level and ethnicity/skin
color. For this purpose, the categories referring to missing data, whose description in SIM
is “ignored”, were used as a basis for calculation. The score determines 5 degrees of completeness based on the proportion of ignored data, being “excellent” when the variable has
less than 5% incomplete filling; “good” when it presents from 5% to less than 11%; “regular” from 11% to less than 21%; “poor” from 21% to less than 50%; and “very poor” from
50% upwards21,22.

RESULTS
From 2009 to 2019, there were 2,173,837 deaths from neoplasms (ICD-10 C00-C97) in the
population aged 15 years and over residing in Brazil, with the Southeast Region responsible
for 48% of deaths, followed by the Northeast (21.5%), South (19.5%), Midwest (6.3) and
North (4.7) regions. The mortality growth rate in the same period for Brazil as a whole was
37%, with growth of 67% in the North Region, followed by the Midwest (51%), Northeast
(47%), Southeast (31%) and South Regions. (23%).
Data coverage varied between 89 and 120% throughout the series, except for the State
of Roraima, demonstrating that SIM data have a coverage score classified as “good” and
“excellent”. Roraima also presented coverage with “excellent” rating, but with proportions
ranging between 790 and 1,000% throughout the series.
The specificity indicator showed that the FUs whose values are classified as inadequate
are concentrated in the North and Northeast regions of the country, with the exception
of Minas Gerais, whose median was 14.88%. In the State of Bahia, the PUC was negative
because the number of ill-defined causes (ICD-10 R00-R99) was higher than the number
of cases of deaths from neoplasms (ICD-10 C00-C97) for the 2009-2012 and 2014-2016 periods (Figure 1)
PIDC was classified as “poor” quality in most units throughout the series, with the exception of Tocantins in 2017, in which it was classified as “regular”; for the entire Espírito Santo
series, with values ranging

between “regular and good”; for Paraná, with “regular” values
between 2017 and 2019; for Santa Catarina, with “regular” quality data between 2014 and
2019; for Mato Grosso do Sul, which presented “regular” quality until 2018; and for Goiás,
4
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*Median

Figure 1. Specificity — Proportion of unspecific causes* in cancer mortality between 2009 and
2019 (Brazil/UF).

also “regular” in 2014 and between 2016 and 2019. The Federal District had data oscillating
between “regular” and “high” quality throughout (Table 1). Despite the fact that most units
of analysis presented “poor” quality, there was an improvement in QI, with growth rates
ranging between -3.5 and -72%. For Brazil, the growth rate was -29.7%. For the states of
Piauí (21.9%), Sergipe (20.5%), Rio de Janeiro (19.5%), Mato Grosso do Sul (129.4%), and
the Federal District (7.7%), a growth in IDC was observed along the series.
Data completeness varied according to the indicator used (Table 2): sex and age were
“excellent” for the entire period and all units, presenting, respectively, incompleteness values that ranged from 0 to 0.2 and from 0 to 0.6. The variable educational level varied both
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Table 1. Specificity — Proportion of ill-defined causes of mortality from neoplasms between 2009 and 2019 (Brazil/FUs).
Brazil/ Federative Units
Year BR

AC

AL

09

45

87

AP AM BA

CE

DF

ES

GO MA MT MS MG PA

PB

PR

PE

PI

RJ

RN

RS

RO

RR

SC

SP

SE

TO

83 169 112 111 35

9

10

40

56

27

7

73 130 60

30

39

25

44

24

22

63

29

31

36

50

33

10

44 112 92 132 104 109 32

4

8

42

57

30

8

65 124 60

28

41

32

47

19

21

73

33

27

35

40

20

11

42

67

84

75

90 111 33

6

7

39

58

46

10

58 117 60

26

39

39

42

22

22

61

22

19

34

50

22

12

39

61

68

73

90 103 34

4

6

19

58

49

10

54 101 47

25

36

35

37

20

22

59

47

19

31

52

20

13

36

52

58

70

84 100 42

3

6

16

55

37

9

53

73

46

20

33

34

33

23

21

50

41

17

29

46

24

14

35

34

54

54

75 103 43

3

5

14

47

41

9

48

67

39

18

31

32

35

22

21

46

29

14

28

48

22

15

34

45

45

69

80 109 38

3

5

15

43

44

10

49

61

41

15

30

26

34

22

19

39

30

11

26

55

20

16

35

47

42

55

80 103 39

9

5

14

46

39

14

49

59

47

19

31

26

35

26

22

40

32

13

28

48

15

17

32

25

35

56

81

93

24

10

4

14

43

39

8

46

53

42

12

23

31

42

19

21

36

18

13

25

51

10

18

31

34

29

49

77

79

18

9

4

9

40

37

11

40

54

37

11

20

32

47

18

22

38

16

14

25

55

14

19

32

54

38

47

84

85

17

9

4

12

37

36

17

38

62

37

12

21

30

53

18

21

36

19

13

25

60

21

BR: Brazil; AC: Acre; AL: Alagoas; AP: Amapá; AM: Amazonas; BA: Bahia; CE: Ceará; DF: Distrito Federal; ES: Espírito Santo; GO: Goiás; MA: Maranhão; MT: Mato Grosso;
MS: Mato Grosso do Sul; MG: Minas Gerais; PA: Pará; PB: Paraíba; PR: Paraná; PE: Pernambuco; PI: Piauí; RJ: Rio de Janeiro; RN: Rio Grande do Norte; RS: Rio Grande do
Sul; RO: Rondônia; RR: Roraima; SC: Santa Catarina; SP: São Paulo; SE: Sergipe; TO: Tocantins.
Quality of information

High

Regular

Poor
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Table 2. Completeness of education, marital status and race/color indicators for mortality from neoplasms between 2009 and 2019 (Brazil/FUs).
Educational level
Marital status
Ethnicity/skin color
Year 09 10 11 12 13 14 15 16 17 18 19 09 10 11 12 13 14 15 16 17 18 19 09 10 11 12 13 14 15 16 17 18 19
BR
AC
AL
AP
AM
BA
CE
DF
ES
GO
MA
MT
MS
MG
PA
PB
PR
PE
PI
RJ
RN
RS
RO
RR
SC
SP
SE
TO

BR: Brazil; AC: Acre; AL: Alagoas; AP: Amapá; AM: Amazonas; BA: Bahia; CE: Ceará; DF: Distrito Federal; ES: Espírito Santo; GO: Goiás; MA: Maranhão; MT: Mato Grosso;
MS: Mato Grosso do Sul; MG: Minas Gerais; PA: Pará; PB: Paraíba; PR: Paraná; PE: Pernambuco; PI: Piauí; RJ: Rio de Janeiro; RN: Rio Grande do Norte; RS: Rio Grande do
Sul; RO: Rondônia; RR: Roraima; SC: Santa Catarina; SP: São Paulo; SE: Sergipe; TO: Tocantins.
Excellent
Excellent
Excellent

Good
Good
Good

Regular
Regular
Regular

Poor
Poor
Poor

Very poor
Very poor
Very poor
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in the units and in the periods, with a negative highlight for the states of Alagoas, Bahia,
Espírito Santo, Goiás, Minas Gerais, Paraíba, Rio Grande do Norte, Rio Grande do Sul, and
São Paulo, which presented data quality varying in the lower ranks from “regular” to “very
poor” throughout the series. Regarding marital status, over the period, the units of analysis
had an improvement in the quality of their registration, with negative variations for the states
of Alagoas, Espírito Santo and Paraíba. Ethnicity/skin color indicator showed a completeness growth rate of -49% for Brazil throughout the series, which means that, over time, the
filling out of ethnicity/skin color improved. Despite the improvement in this indicator, the
states of Espírito Santo and Alagoas remained at the “regular” level for most of the series.

DISCUSSION
Our study showed that the coverage of data on mortality from neoplasms in SIM, in all
units of analysis, is classified as excellent per the methodology used. The highest coverage
value was found in the State of Roraima, which can be explained not only by the investment
in public policies and administrative improvements in death records, but also by the low
mortality projection by IBGE for this FU and the low uptake of deaths by the civil registry
system6,24. The adequacy of coverage found in this study corroborates other studies that
sought to determine the coverage of adult mortality data. In the survey by Costa et al.25,
SIM coverage was 98%, while a low coverage of the civil registry for the State of Roraima
was evidenced. In the study by Queiroz et al.24, with coverage data from 1980 to 2010, the
states of the South and Southeast regions had their coverage classified as “excellent”, while
other regions had it classified between “regular” and “good”. The coverage of mortality
data is essential to inform about the health condition of the Brazilian population, since a
reduction in IDC is seen when associated with actions to its improvement6.
The PUC of mortality from neoplasms in the FUs of the North and Northeast regions
and in the State of Minas Gerais was considered inadequate, corroborating studies that
described the effect of geographic area on the quality of health data14,26. According to Balieiro
et al.27, unspecific causes of death in the State of Amazonas from 2006 to 2012 were related
to the place of residence and occurrence of death, sociodemographic conditions, and the
professional responsible for attesting to the death. The comparability of PUC of this study
with that of others is limited due to methodological differences and the lesser emphasis
given to this indicator. This can be explained by the fact that the reduction in PIDC and
underreporting has a greater impact on the improvement in mortality records due to a specific cause when compared to the reduction in PUC28. The denial of PUC in the State of
Bahia, since the number of cases of deaths from neoplasms is lower than that of ill-defined
causes, serves as an alert for the need to improve the completion of Death Certificates, as
the high number of imprecise or not sufficiently defined causes compromises the assessment of the population’s health condition and, consequently, the allocation of strategies
and financial resources17,18.
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Despite being classified in most Brazilian states as “poor” quality, PIDC showed an
improvement in data over the years, corroborating studies that describe the reduction of
PIDC in regions with low or medium socioeconomic development (although high quality
data are still not available) as a result of investments in the public health system and advances
in strengthening of statistics of death causes in the country. It is important to highlight that
classification with codes R00–R99 not only represents poor quality of data, but also describes
the lack of adequate health care, since these codes encompass conditions such as septicemia,
hypertension, heart failure, among others that are preventable and treatable; it may also
be due to a high number of deaths at home, which makes it difficult to properly report the
cause7,14,18. Even in high-income countries with advanced health information systems, classifications with R codes occur in smaller proportions than the ones showed in the present
study. According to Mikkelsen et al.29, who investigated the use of ill-defined codes in six
high-income countries, the average PIDC for such countries was 18% (2015 and 2016), and,
in Brazil, the average PIDC in the same period was of 34.5%. This comparison reinforces the
importance of maintaining investments to improve the quality of Brazilian health data14,18,
because even in states with historical reports of quality data, a high PIDC is still seen30.
Gender and age indicators in deaths from neoplasms was classified as “excellent” completeness in the study period, corroborating other studies with different population and
temporal approaches, which described the improvement in filling in these variables22,31,32.
The variable educational level still has major limitations, requiring improvement in its completion, given its fundamental role in understanding social inequalities in mortality from
different conditions, including neoplasms33. According to Melo and Valongueiro31, in a study
that verified the incompleteness of records of deaths from external causes in the State of
Pernambuco in two time series (2000 to 20002; 2008 to 2010), the completeness of educational level indicators improved when comparing both series, however it remained as “poor”
quality in both periods. The completeness of the marital status variable was classified as
“good” in most units of analysis; this data is consistent with what Messias et al.32 presented
in a study on the quality of mortality data from external causes in the city of Fortaleza, and
with what Rios et al.34 reported in a study on the completeness of mortality data from suicide among the elderly in the state of Bahia. The improvement in filling of ethnicity/skin
color in Brazil and in most FUs was also observed by Romero et al.35 in a study that sought
to highlight the trend and inequality related to this variable in the notification of mortality
of the elderly in SIM between 2000 and 2015 in Brazil. This variable must be used to measure the impact of racialized inequality on mortality, and its adequate completion provides
accuracy for studies that aim to understand such differences.
This study showed that the quality of data on mortality from neoplasms in the Brazilian
population aged 15 years or older is, for the most part, adequate, but there are important
gaps to be filled, as the expansion of QI seeks to give visibility to the health condition of
the Brazilian population as a whole and to propose public actions for its improvement.
Different actions and measures can be taken to improve QI. For Woods et al.36, the alternative to improve the quality of data in Canada was based on the development of a curation
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program that developed familiarization with data and with filling mechanisms, actions that
were centralized when the data was received, reducing errors and making them rare over
time. For Lemma et al.37, the expansion of QI in low- and middle-income countries took
place through the combination of different tools, such as the use of technology, training of
personnel and assessment tools to improve self-assessment and feedback resources in the
system of routine health information.
This study contributed to the discussion on the quality of health data, with a temporal and geographical approach to the adult population through nationally used indicators.
Research on the quality of health data usually applies a restricted geographical approach,
with a strong emphasis on neonatal conditions, mortality in general and external causes,
and a focus on mortality in children and the elderly. This investigation breaks new ground
by bringing up a debate that has expanded geographically over the years and falls on a group
of underlying causes of death. In addition, it is one of the first descriptive studies on the
QI about mortality from neoplasms in Brazil, at the national level and by FU. This research
has limitations that are consistent with those of a descriptive study, as it does not determine
which factors are associated with QI. Based on results found, further studies with the same
objective of analysis are necessary.

REFERENCES
1. Global Burden of Disease Cancer Collaboration,
Fitzmaurice C, Abate D, Abbasi N, Abbastabar H,
Abd-Allah F, et al. Global, Regional, and National
Cancer Incidence, mortality, years of life lost, years
lived with disability, and disability-adjusted life-years
for 29 cancer groups, 1990 to 2017: a systematic
analysis for the global burden of disease study. JAMA
Oncol 2019; 5(12): 1749-68. https://doi.org/10.1001/
jamaoncol.2019.2996
2. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA,
Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin 2018;
68(6): 394-424. https://doi.org/10.3322/caac.21492
3. Instituto de Pesquisa Econômica Aplicada. ODS –
Metas Nacionais dos Objetivos de Desenvolvimento
Sustentável. AGENDA 2030 [Internet]. 2018 [cited
on Nov 3, 2020]. Available at: https://www.
ipea.gov.br/portal/index.php?option=com_
content&view=article&id=33895&Itemid=433
4. Oliveira NPD, Siqueira CAS, Lima KYN, Cancela
MC Souza DLB. Association of cervical and breast
cancer mortality with socioeconomic indicators and
availability of health services. Cancer Epidemiol

5.

6.

7.

8.

2020; 64: 101660. https://doi.org/10.1016/j.
canep.2019.101660
Curtis MD, Griffith SD, Tucker M, Taylor MD, Capra
WB, Carrigan G, et al. Development and validation of
a high-quality composite real-world mortality endpoint.
Health Serv Res 2018; 53(6): 4460-76. https://doi.
org/10.1111/1475-6773.12872
Marinho MF. How to improve the quality of mortality
information? Rev Bras Epidemiol 2019; 22 Suppl 3:
e190017. https://doi.org/10.1590/1980-549720190017.
supl.3
Iburg KM, Mikkelsen L, Adair T, Lopez AD. Are cause
of death data fit for purpose? evidence from 20 countries
at different levels of socio-economic development. PLoS
One 2020; 15(8): e0237539. https://doi.org/10.1371/
journal.pone.0237539
Brasil. Ministério da Saúde. A experiência brasileira
em sistemas de informação em saúde. Brasília: Editora
do Ministério da Saúde, 2009 [Internet]. [cited on Dec
3, 2020]. Available at: https://www.paho.org/bra/
index.php?option=com_docman&view=document
&layout=default&alias=299-a-experiencia-brasileiraem-sistemas-informacao-em-saude-v-2-9&category_
slug=informacao-e-analise-saude-096&Itemid=965

10
REV BRAS EPIDEMIOL 2022; 25: E220022

QUALITY OF INFORMATION ABOUT DEATHS FROM NEOPLASMS

9. Jorge MHPM, Laurenti R, Gotlieb SLD. Análise da
qualidade das estatísticas vitais brasileiras: a experiência
de implantação do SIM e do SINASC. Ciênc Saúde
Coletiva 2007; 12(3): 643-54. https://doi.org/10.1590/
S1413-81232007000300014
10. Saturno-Hernández PJ, Martínez-Nicolás I, FloresHernández S, Poblano-Verástegui O. Quality of the
health information system: a comparative analysis
of reported indicators, OECD Mexico 2010-2016.
Salud Publica Mex 2019; 61(2): 184-92. https://doi.
org/10.21149/9688
11. Oung MT, Richter K, Prasartkul P, Tangcharoensathien
V. Myanmar mortality registration: an assessment for
system improvement. Popul Health Metr 2017; 15(1):
34. https://doi.org/10.1186/s12963-017-0153-1
12. Vargas-Herrera J, Ruiz KP, Nuñez GG, Ohno
JM, Pérez-Lu JE, Huarcaya WV, et al. Resultados
preliminares del fortalecimiento del sistema informático
nacional de defunciones. Rev Peru Med Exp Salud
Publica 2018; 35(3): 505-14. https://doi.org/10.17843/
rpmesp.2018.353.3913
13. World Health Organization. International Agency for
Research on Cancer. The global initiative for cancer
registry development (GICR) is the first worldwide
strategy to inform cancer control through better data
[Internet]. The Global Initiative for Cancer Registry
Development. [cited on Feb 24, 2021]. Available at:
https://gicr.iarc.fr/about-the-gicr/
14. França E, Ishitani LH, Teixeira R, Duncan BB, Marinho
F, Naghavi M. Changes in the quality of cause-of-death
statistics in Brazil: garbage codes among registered
deaths in 1996-2016. Popul Health Metr 2020; 18(Suppl
1): 20. https://doi.org/10.1186/s12963-020-00221-4
15. Naghavi M, Richards N, Chowdhury H, EynstoneHinkins J, Franca E, Hegnauer M, et al. Improving
the quality of cause of death data for public health
policy: are all ‘garbage’ codes equally problematic?
BMC Med 2020; 18(1): 55. https://doi.org/10.1186/
s12916-020-01525-w
16. Maia LTS, Souza WV, Mendes ACG, Silva AGS. Use
of linkage to improve the completeness of the SIM
and SINASC in the Brazilian capitals. Rev Saude
Publica 2017; 51: 112. https://doi.org/10.11606/
S1518-8787.2017051000431
17. Morais RM, Costa AL. An evaluation of the
Brazilian Mortality Information System. Saúde
Debate. 2017; 41(n. especial): 101-17. https://doi.
org/10.1590/0103-11042017S09
18. Rodrigues NCP, Daumas RP, Almeida AS, O’Dwyer G,
Andrade MKN, Flynn MB, et al. Risk factors for the illdefined causes of death in the Brazilian states: a multilevel

19.

20.

21.

22.

23.

24.

25.

26.

27.

analysis. Cienc Saude Colet 2018; 23(11): 3979-88.
https://doi.org/10.1590/1413-812320182311.27182016
Paes NA. Assessment of completeness of death
reporting in Brazilian states for the year 2000. Rev Saude
Publica 2005; 39(6): 882-90. https://doi.org/10.1590/
s0034-89102005000600003
Kanso S, Romero DE, Leite IC, Moraes EN. Diferenciais
geográficos, socioeconômicos e demográficos da
qualidade da informação da causa básica de morte dos
idosos no Brasil. Cad Saude Publica 2011; 27(7): 132339. https://doi.org/10.1590/S0102-311X2011000700008
Romero DE, Cunha CB. Quality of socioeconomic and
demographic data in relation to infant mortality in the
Brazilian Mortality Information System (1996/2001).
Cad Saude Publica 2006; 22(3): 673-84. https://doi.
org/10.1590/s0102-311x2006000300022
Felix JD, Zandonade E, Amorim MHC, Castro DS.
Avaliação da completude das variáveis epidemiológicas do
Sistema de Informação sobre Mortalidade em mulheres
com óbitos por câncer de mama na Região Sudeste: Brasil
(1998 a 2007). Ciênc Saúde Coletiva. 2012; 17(4): 945-53.
https://doi.org/10.1590/S1413-81232012000400016
Coordenação Geral de Informações e Análise
Epidemiológica. Sistema de Informações sobre
Mortalidade – SIM. Consolidação da base de dados
de 2011 [Internet]. 2013 [cited on: Mar 2, 2021]; 12.
Available at: http://tabnet.datasus.gov.br/cgi/sim/
Consolida_Sim_2011.pdf
Queiroz BL, Freire FHMA, Gonzaga MR, Lima EEC.
Completeness of death-count coverage and adult
mortality (45q15) for Brazilian states from 1980 to
2010. Rev Bras Epidemiol 2017; 20(Suppl 01): 21-33.
https://doi.org/10.1590/1980-5497201700050003
Costa LFL, Montenegro MMS, Rabello Neto DL,
Oliveira ATR, Trindade JEO, Adair T, et al. Estimating
completeness of national and subnational death
reporting in Brazil: application of record linkage
methods. Popul Health Metr 2020; 18(1): 22. https://
doi.org/10.1186/s12963-020-00223-2
Teixeira RA, Naghavi M, Guimarães MDC, Ishitani LH,
França EB. Quality of cause-of-death data in Brazil:
Garbage codes among registered deaths in 2000 and
2015. Rev Bras Epidemiol 2019; 22(Suppl 3):e19002.
supl.3. https://doi.org/10.1590/1980-549720190002.
supl.3
Balieiro PCS, Silva LCF, Sampaio VS, Monte EX,
Pereira EMS, Queiroz LAF, et al. Factors associated
with unspecified and ill-defined causes of death in
the State of Amazonas, Brazil, from 2006 to 2012.
Cienc Saude Colet 2019; 25(1): 339-52. https://doi.
org/10.1590/1413-81232020251.27182017

11
REV BRAS EPIDEMIOL 2022; 25: E220022

COSTA, A.C.O. ET AL.

35. Romero DE, Maia L, Muzy J. Tendência e desigualdade
na completude da informação sobre raça/cor dos
óbitos de idosos no Sistema de Informações sobre
Mortalidade no Brasil, entre 2000 e 2015. Cad
Saúde Pública 2019; 35(12): e00223218. https://doi.
org/10.1590/0102-311X00223218
36. Woods JA, Johnson CE, Allingham SF, Ngo HT,
Katzenellenbogen JM, Thompson SC. Collaborative data
familiarisation and quality assessment: reflections from
use of a national dataset to investigate palliative care for
Indigenous Australians. Health Inf Manag 2021; 50(12): 64-75. https://doi.org/10.1177/1833358320908957
37. Lemma S, Janson A, Persson LÅ, Wickremasinghe D,
Källestål C. Improving quality and use of routine health
information system data in low- and middle-income
countries: a scoping review. PLoS One 2020; 15(10):
e0239683. https://doi.org/10.1371/journal.pone.0239683

28. Malta DC, Abreu DMX, Moura L, Lana GC, Azevedo
G, França E. Tendência das taxas de mortalidade de
câncer de pulmão corrigidas no Brasil e regiões. Rev
Saúde Pública 2016; 50: 33. https://doi.org/10.1590/
S1518-8787.2016050006209
29. Mikkelsen L, Iburg KM, Adair T, Fürst T, Hegnauer M,
von der Lippe E, et al. Assessing the quality of cause
of death data in six high-income countries: Australia,
Canada, Denmark, Germany, Japan and Switzerland.
Int J Public Health 2020; 65(1): 17-28. https://doi.
org/10.1007/s00038-019-01325-x
30. Vidor AC, Conceição MBM, Luhm KR, Alves MFT,
Arceno A, França EB, et al. Quality of data on causes
of death in southern Brazil: the importance of garbage
causes. Rev Bras Epidemiol 2019; 22(Suppl 3):e19003.
supl.3. https://doi.org/10.1590/1980-549720190003.
supl.3
31. Melo GBT, Valongueiro S. Incompletude dos
registros de óbitos por causas externas no Sistema
de Informações sobre Mortalidade em Pernambuco,
Brasil, 2000-2002 e 2008-2010. Epidemiol Serv Saúde
2015; 24(4): 651-60. https://doi.org/10.5123/
S1679-49742015000400007
32. Messias KLM, Bispo Júnior JP, Pegado MFQ, Oliveira
LC, Peixoto TG, Sales MAC, et al. The quality of
certification of deaths due to external causes in
the city of Fortaleza in the State of Ceará, Brazil.
Cienc Saude Colet 2016; 21(4): 1255-67. https://doi.
org/10.1590/1413-81232015214.07922015
33. Siegel RL, Miller KD, Jemal A. Cancer statistics,
2019. CA Cancer J Clin 2019; 69(1): 7-34. https://doi.
org/10.3322/caac.21551
34. Rios MA, Anjos KF, Meira SS, Nery AA, Casotti
CA. Completude do sistema de informação sobre
mortalidade por suicídio em idosos no estado da
Bahia. J Bras Psiquiatr 2013; 62(2): 131-8. https://doi.
org/10.1590/S0047-20852013000200006

Received on: 01/05/2022
Reviewed on: 06/08/2022
Accepted on: 06/08/2022
Author’s contributions: Costa, A.C.O.: project
administration, conceptualization, data curation,
writing – original draft, writing – review & editing,
investigation, methodology, validation, visualization.
Ferreira, B.H.: conceptualization, writing – review
& editing, investigation, methodology, validation,
visualization. Souza, M.R.: conceptualization,
writing – review & editing, investigation,
methodology, validation, visualization. Costa
Filho, A.M.: conceptualization, writing – review
& editing, investigation, methodology, validation,
visualization. Souza, A.A.: project administration,
conceptualization, data curation, writing – review
& editing, investigation, methodology, supervision,
validation, visualization.

© 2022 Associação Brasileira de Saúde Coletiva
This is an open access article distributed under the terms of the Creative Commons license.

12
REV BRAS EPIDEMIOL 2022; 25: E220022

