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Objective. To present how the adjustment of incompleteness and misclassification of causes 
of death in the vital registration (VR) system can contribute to more accurate estimates of the 
risk of mortality from leading causes of death in northeastern Brazil. 
Methods. After estimating the total numbers of deaths by age and sex in Brazil’s Northeast 
region in 2002–2004 by correcting for undercount in the VR data, adjustment algorithms 
were applied to the reported cause-of-death structure. Average anual age-standardized mortal-
ity rates were computed by cause, with and without the corrections, and compared to death 
rates for Brazil’s South region after adjustments for potential misdiagnosis. 
Results. Death rates from ischemic heart disease, lower respiratory infections, chronic ob-
structive pulmonary disease, and perinatal conditions were more than 100% higher for both 
sexes than what was suggested by the routine VR data. Corrected cause-specific mortality 
rates were higher in the Northeast region versus the South region for the majority of causes of 
death, including several noncommunicable conditions. 
Conclusions. Failure to adjust VR data for undercount of cases reported and misdiagnoses 
will cause underestimation of mortality risks for the populations of the Northeast region, 
which are more vulnerable than those in other regions of the country. In order to more reliably 
understand the pattern of disease, all cause-specific mortality rates in poor populations should 
be adjusted.

Cause of death; mortality; vital statistics; Brazil. 

abstract

Key words

Accurate information on causes of 
death is fundamental for assessing pop-
ulation health status and determining 
program priorities. Birth and death statis-

tics derived from vital registration (VR) 
systems are the most important source of 
data for meeting policy needs. VR data 
provide details on the underlying cause 
of death, date of death, and other selected 
characteristics of the deceased. Unfortu-
nately, few countries have good-quality 
data on mortality (1), and those that do 
tend to be the more developed ones (2). 

Although imperfect, estimates of heath 
indicators are essential for improving 
overall public health (3). Such estimates 
are particularly crucial for some coun-

tries in Latin America where the qual-
ity of national mortality data is a major 
concern. The Pan American Health Or-
ganization (PAHO) has reported that 
under-registration of deaths in the re-
gion varies from 0% to 42% (4). Further-
more, national cause-of-death statistics 
for countries with imperfect data are 
likely to be misleading because they may 
conceal important differentials between 
population subgroups (5). 

Brazil, which has the fifth-largest pop-
ulation in the world, is divided into five 
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administrative regions based on geog-
raphy and economic activity. Despite 
recent economic and social development 
at the national level, there is consider-
able regional variation when income and 
social inequalities are taken into consid-
eration (6). The Northeast region, which 
is home to 53 million Brazilians or 28% 
of the population, is weakly industrial-
ized and thus remains underdeveloped, 
with the lowest human development 
index (HDI) among Brazil’s five regions 
(7). The South region is the wealthiest 
and has the highest standard of living 
in the country. Hence, Brazil essentially 
comprises two different “countries”: the 
Southern regions, which are dynamic 
and powerful, and the Northern regions, 
which are poor and less developed (8).

Due to the heterogeneous quality of 
the VR data across Brazil, substantial 
methodological problems arise when 
comparing patterns among causes of 
death at the subnational level (9, 10). 
Although several studies have noted 
problems with data quality in the analy-
sis of mortality risks in various regions 
of Brazil (11–14), only a few have ad-
justed mortality rates for the potential 
bias introduced by undercounting and 
misdiagnoses, and those that did only 
reported mortality risks from specific 
causes of death (15, 16).

This study is a follow-up to research 
published in 2008 that analyzed the qual-
ity of Brazil’s mortality data for 2002–
2004, and the methods used for their 
measurement (10). Using the same time 
period in the current study allowed for 
the use of knowledge about potential 
biases described in the 2008 study, avoid-
ing the need to present and explain the 
factors used to adjust the data. These 
follow-up data provide a baseline for 
studying trends in future mortality dif-
ferentials and underscore the importance 
of credible cause-of-death analysis for 
underdeveloped regions. The purpose 
of the study was to present how the 
adjustment of incompleteness and mis-
classification of causes of death in VR 
information systems can contribute to 
more accurate estimates of the risks of 
mortality from leading causes of death in 
Brazil’s Northeast region. 

MATERIALS AND METHODS

A cross-sectional analysis of registered 
causes of death in Brazil’s Northeast 

region for the period 2002–2004 was 
carried out. To correct observed biases 
in the data, several adjustment methods 
were applied, the details of which are 
described below. In brief, the data were 
first adjusted for undercount of death 
registration, which yielded an estimate 
of the true total number of deaths by 
age and sex in the region. Next, deaths 
with missing sex and/or age were pro-
portionately distributed pro rata across 
the defined categories. Subsequently, the 
reported cause-of-death structure was 
adjusted for the discrepancies arising 
from improper death certification and 
coding that had resulted in deaths being 
allocated to ill-defined causes or catego-
ries of limited public health utility. The 
adjusted proportionate cause structure 
was fitted to the estimated total deaths 
to derive mortality estimates by age, sex, 
and cause. 

Estimating total mortality

Estimates of the total number of deaths 
by age and sex were based on the results 
of the sex- specific life tables for the 
Northeast region described elsewhere 
(10). In brief, this life table was con-
structed using the National Household 
Sample Survey (NHSS) estimate of child 
mortality from 2003 and an adjusted 
estimate of adult mortality (derived by 
applying the extinct generation method 
(EGM) to estimate undercount) as inputs 
into the modified-logit life table system 
(17). As the EGM method assumes that 
death undercount is constant across all 
adult ages, the uniform EGM estimate of 
completeness of death registration for all 
ages above 5 years was further adjusted 
by accounting for variations in complete-
ness in different age groups based on re-
cent evidence (18). Correction factors of 
estimated mortality undercount for each 
age group and sex were then applied to 
the observed mortality data to estimate 
the mortality “envelope” (total number 
of estimated deaths) by age and sex.

Correcting causes of death

To correct potential miscoding of the 
causes of death, registered deaths of 
people residing in the Northeast region 
of Brazil between 2002 and 2004 were 
averaged to derive an annual number of 
registered deaths by age, sex, and cause 
during that period. Next, the detailed 

ICD-104 codes for cause of death were 
retabulated according to the list summary 
used in the World Health Organization 
(WHO) global burden of disease (GBD) 
study (19). Correction algorithms were 
then applied for the various causes of 
death as described below:

•	Maternal deaths: An estimate of all 
maternal deaths in 2002–2004 was de-
rived by applying a correction fac-
tor of 1.4 to the number of maternal 
deaths recorded in the VR data, based 
on previous research (20).

•	 Cardiac diseases: Nonspecific codes I46, 
I47.2, I49.0, I50, I51.4, I51.5, I51.6, I51.9, 
and I70.9 were redistributed accord-
ing to the specific algorithm of the 
GBD method (21). 

•	 Cancer: Nonspecific cancer codes C76, 
C80, and C97 were redistributed pro 
rata across cancer deaths for all sites 
other than liver, pancreas, ovary, and 
lung (22).

•	 Digestive diseases: Residual category 
codes K72 and K76.9 were redistrib-
uted to the target causes K70–K71 
and K73–K77; code K92.2 was redis-
tributed to the target causes K27–K29, 
K70, and K74; code K92.0 was re-
distributed to target cause K25; and 
code K92.1 was redistributed to target 
cause K26, in varying proportion by 
sex and age, as proposed by the ap-
plication of the GBD study methods 
used in Brazil’s data from 1998 (23). 

•	 Respiratory diseases: Residual category 
codes J96.9 and J98, identified in the 
GBD study in Brazil in 1998 (23), were 
redistributed proportionately to codes 
J00–J96.1 by age and sex, based on 
expert judgment.

•	 Injuries: Two studies in Brazil (24, 25) 
found that about 6% of defined causes 
of death detected after investigation of 
registered ill-defined conditions were 
identified as being due to injuries. 
This proportion was applied to cor-
rect for undercount of injury deaths in 
men, and the observed male-to-female 
mortality ratio (M:F MR) for injuries 
was used to correct for undercount 
in females. Injuries of undetermined 
intent were redistributed pro rata by 
age and sex to the GBD categories for 
intentional and unintentional injury.

4  World Health Organization International Classifi-
cation of Diseases, Tenth Revision (http://www.
who.int/whosis/icd10).
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•	 Ill-defined causes: Following the adjust-
ments described above, deaths as-
signed to general ill-defined codes 
(ICD-10 codes R00–R99) were redis-
tributed proportionately by age and 
sex to other causes, apart from injuries.

Estimating cause-specific mortality 
rates

The resultant cause-specific propor-
tions were then applied to the mortality 
envelope to calculate the average annual 
number of deaths by cause, age, and 
sex in the Northeast region of Brazil for 
2002–2004. Then, age-standardized mor-
tality rates by cause, with and without 
the corrections described above, were 
computed for the Northeast region. For 
subnational comparative analysis, simi-
lar rates were derived for the South 
region, after adjusting the VR data using 
the same methods described above. In 
this case, the adjustments to the cause-
of-death data were much less extensive. 

To control for the effect of variable age 
distributions among regions, directly 
standardized mortality rates by cause 
of death and by sex were calculated us-
ing the age distribution of the Brazilian 
population in the 2000 census as the 
standard. Mortality rates from the South 
region were used as the reference rates.

RESULTS

The average annual distribution of 
selected characteristics for the North-
east and South regions of Brazil for 
2002–2004 is shown in Table 1. The risk 
of child death in the Northeast region 
is estimated to be more than twice that 
in the South region for both sexes. A 
high proportion of unregistered deaths 
in the Northeast region leads to over-
estimation of life expectancy when us-
ing uncorrected VR data. The high pro-
portion of ill-defined causes as well as 
misclassification of registered deaths to 
nonspecific categories of cardiovascular 
diseases, cancers, injuries, and digestive 
and respiratory tract diseases are major 
policy concerns in the Northeast region 
versus the South region.

The relative importance of the leading 
causes of mortality in terms of the num-
ber of deaths at all ages in the VR data 
for the same period, with and without 
correction for undercount and misdiag-
nosis, can be seen in Table 2. For males, 

homicide ranked first in the original VR 
data but third in the adjusted data. After 
adjustment, cerebrovascular disease and 
ischemic heart disease (IHD) were esti-
mated to have caused 20% of all deaths 
in men and 23% of deaths in women 
during the 2002–2004 period. In general, 
the adjustments had little impact on the 
rank order based on proportional mor-
tality for the majority of the 20 leading 
causes of death, with the exception of 
ill-defined diseases, which ranked first 
in the observed VR data. 

The importance of adjusting the 
data was illustrated by the substantial 
changes in the magnitude of risks of 
mortality from these causes, as shown 
in Figures 1a and 1b, which compare the 
original and adjusted average annual 
age-standardized mortality rates for the 
Northeast region. Adjusted death rates 
in males doubled for IHD, lower re-
spiratory infections, chronic obstructive 
pulmonary disease (COPD), perinatal 
conditions, prostate cancer, and cirrho-
sis. For females, rates of IHD, lower re-
spiratory infections, COPD, road traffic 
accidents, diarrheal diseases, congenital 
anomalies, protein-energy malnutrition, 
stomach cancer, and maternal conditions 
were also more than 100% higher than 
suggested by the original data (Figures 
1a and 1b). Table 3 shows average an-
nual age-standardized mortality rates 

in the Northeast region compared to 
the South region for the same three-year 
period. The rates for males are higher in 
the Northeast region versus the South 
region for almost all diseases except 
IHD, COPD, lung cancer, stomach can-
cer, and prostate cancer. Females in the 
Northeast region were also estimated to 
have higher death rates from almost all 
causes, apart from COPD, lung cancer, 
and breast cancer. Rate-ratios were two 
or more times higher in the Northeast 
region for diarrheal diseases, protein-
energy malnutrition, and perinatal con-
ditions, for both males and females, and 
for maternal conditions in females. 

DISCUSSION

The findings of this study emphasize 
the importance of correcting VR data for 
under-registration and misclassification 
of causes of death in the Northeast region. 
Corrected cause-specific mortality rates 
are higher in this region than in the South 
region for the majority of causes of death, 
including several noncommunicable con-
ditions. Corrections substantially increase 
the inequality in death rates for almost 
all causes across these two regions, with 
concomitant changes in the rank order of 
some important causes of death. 

Although mortality rates from car-
diovascular diseases, particularly cere-

TABLE 1. Average annual distribution of selected characteristics for the Northeast and South 
regions of Brazil, 2002–2004

Characteristics

Northeast region South regiona

Male Female Male Female

Population 24 201 079 25 156 040 12 852 763 13 172 218
Risk of under-5 mortality (5 q0, estimated)    0.050    0.040    0.024 0.017
Life expectancy at birth (e0, adjusted) 64.2 71.2 67.8 76.4
Total deaths on VRb 144 439 108 408 91 812 66 747
Completeness of death registration 75.8 69.9 100.0c 100.0c

Ill-defined codes/all deaths (%) 24.0 27.3   6.2 6.7
Ill-defined cardiovascular codes/all 

cardiovascular diseases (%) 13.5 14.0  10.7 13.9
Ill-defined cancer codes/all cancer (%)  6.5  7.1   4.9 5.2
Ill-defined injury codes/all registered  

injuries (%) 10.9 12.6   4.4 7.2
Ill-defined digestive codes/all digestive  

diseases (%) 23.3 27.3  12.8 15.0
Ill-defined respiratory codes/all respiratory 

diseases (%) 24.6 27.8   7.3 9.4
Maternal causes on VR/adjusted maternal 

causes estimates 0 593/830 0 232/325
Ill-defined causes as injuries (%)  6.0  1.3   6.0 1.6

a Reference region.
b VR: vital registration.
c Data from the Inter-Agency Health Information Network (Rede Interagencial de Informações para a Saúde, RIPSA), 2009. 

Available at: www.datasus.gov.br
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brovascular diseases, have declined in 
the most developed regions of Brazil 
(11, 13, 14), the current findings suggest 
that the Northeast region’s population 
is at higher risk of dying from stroke, as 
from all other cardiovascular diseases 
except IHD, than the population in the 
wealthier South region. This confirms 
the inverse association between cardio-
vascular diseases and social and eco-
nomic factors found in an earlier study 

conducted in 98 Brazilian municipalities 
(26). 

Diabetes has risk factors similar to 
those for cardiovascular diseases, such 
as obesity and unhealthy dietary habits, 
and is associated with increased mortal-
ity risks (14, 27). An important increase in 
diabetes mortality was suggested by the 
results obtained after adjusting cause-of-
death statistics for the Northeast region 
population. Higher risk of death from 

diabetes among this population versus 
the South region’s population is likely to 
have important implications for health 
planning in the country. 

The leading cause of injury deaths 
among men in the Northeast region 
was homicide, followed by road traf-
fic accidents and drowning. The risk of 
dying from homicide was 30% higher 
in this region compared with the South 
region, based on observed VR data (not 
shown), but this increased to 90% after 
applying correction procedures. After 
increasing steadily from 1980 to 2002, a 
reduction in firearm-related homicide in 
Brazil occurred after gun control legisla-
tion was enacted in 2004 (28). Homicide 
and road traffic accidents are a much 
greater cause of death among males 
than females. Although mortality rates 
from traffic accidents based on crude 
death registration data were higher in 
the South region versus the Northeast 
region (data not shown), the correction 
methods that were applied suggest that 
they were relatively similar. Alcohol, 
excess speed, and poor conservation of 
roads and highways, as well as a high 
number of motorcyclists, are important 
determinants of the high death rate from 
traffic accidents in Brazil (29, 30). 

This study confirmed the likelihood 
of injuries being miscoded to ill-defined 
diseases, as detected in previous re-
search (24, 25). Furthermore, recent evi-
dence from Brazil indicates that 14% of 
recorded ill-defined conditions and un-
recorded deaths investigated with verbal 
autopsy in some cities of Minas Gerais 
State (Southeast region) were injuries 
that were not recorded in the VR data 
(31). Hence, this study’s redistribution 
of a proportion of ill-defined deaths to 
injuries is innovative, as the original 
GBD study assumed that injuries were 
well documented and thus proposed 
redistribution of ill-defined causes only 
for natural causes (19). 

Prostate, lung, and stomach cancer 
were the most common types of cancer 
deaths among men in the Northeast 
region. For women, four types of cancer 
were ranked among the 20 top causes 
of death: breast cancer, cervix uteri can-
cer, lung cancer, and stomach cancer. 
Using the rates in the South region as 
a reference, an excess mortality risk in 
the Northeast region occurred only for 
cervical cancer. Cervical cancer is one of 
the most treatable cancers if diagnosed 
at an early stage and treated effectively. 

TABLE 2. Observed and correcteda cause-specific proportional mortality based on vital 
registration (VR) data, Northeast region, Brazil, 2002–2004

Rank Cause of death

Observed
VR data

(%) Rank Cause of death

Corrected
VR data

(%)

Males Males
1 Ill-defined diseases 24.0 1 Cerebrovascular disease 10.1
2 Homicide 7.4 2 Ischemic heart disease 9.9
3 Cerebrovascular disease 7.1 3 Homicide 8.5
4 Ischemic heart disease 5.8 4 Perinatal conditions 7.2
5 Perinatal conditions 4.7 5 Road traffic accidents 5.0
6 Road traffic accidents 4.3 6 Diabetes mellitus 4.0
7 Diabetes mellitus 2.9 7 Lower respiratory infectious 3.8
8 Hypertensive heart disease 2.3 8 Cirrhosis 3.4
9 Lower respiratory infectious 2.0 9 Hypertensive heart disease 3.3

10 Cirrhosis 1.9 10 COPDb 3.1
11 Ill-defined injuries 1.9 11 Prostate cancer 2.0
12 COPD 1.6 12 Diarrheal diseases 1.6
13 Prostate cancer 1.3 13 Congenital anomalies 1.4
14 Drowning 1.2 14 Drowning 1.4
15 Diarrheal diseases 1.1 15 Protein-energy malnutrition 1.4
16 Inflammatory heart diseases 1.0 16 Inflammatory heart diseases 1.3
17 Lung cancer 1.0 17 Lung cancer 1.3
18 Congenital anomalies 0.9 18 Nephritis and nephorosis 1.3
19 Nephritis and nephorosis 0.9 19 Stomach cancer 1.3
20 Protein-energy malnutrition 0.9 20 Tuberculosis 1.0

Females Females
1 Ill-defined diseases 27.3 1 Cerebrovascular disease 13.1
2 Cerebrovascular disease 9.5 2 Ischemic heart disease 9.8
3 Ischemic heart disease 6.0 3 Diabetes mellitus 7.5
4 Diabetes mellitus 5.5 4 Perinatal conditions 6.2
5 Perinatal conditions 4.5 5 Hypertensive heart disease 4.9
6 Hypertensive heart disease 3.5 6 Lower respiratory infectious 4.8
7 Lower respiratory infectious 2.4 7 COPD 3.1
8 COPD 1.5 8 Breast cancer 1.9
9 Breast cancer 1.4 9 Diarrheal diseases 1.8

10 Diarrheal diseases 1.2 10 Congenital anomalies 1.7
11 Road traffic accidents 1.2 11 Road traffic accidents 1.7
12 Congenital anomalies 1.1 12 Protein-energy malnutrition 1.5
13 Protein-energy malnutrition 1.0 13 Cervix uteri cancer 1.4
14 Cervix uteri cancer 1.0 14 Inflammatory heart diseases 1.3
15 Inflammatory heart diseases 1.0 15 Cirrhosis 1.3
16 Nephritis and nephorosis 0.9 16 Nephritis and nephorosis 1.2
17 Lung cancer 0.8 17 Lung cancer 1.0
18 Homicide 0.7 18 Homicide 1.0
19 Stomach cancer 0.6 19 Stomach cancer 0.9
20 Liver cancer 0.6 20 Maternal conditions 0.9

a Adjusted for undercount and misdiagnosis.
b Chronic obstructive pulmonary diseases.
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As uptake of preventive tests in Brazil-
ian women is associated with access to 
medical care (32), the higher occurrence 
of cervical cancer in the Northeast is 
probably due to poor access to early 
diagnostic measures such as Pap smear 
screening (16). Higher mortality rates 
from breast cancer in the South region 
may be explained by a higher prevalence 
of various risk factors such lower fertility 
rates, which have been reported to be as-

sociated with incidence in the Americas 
(33). Higher risks of death from lung 
cancer among men and women in the 
South region are likely to be the result 
of higher tobacco use (34). In the case 
of prostate cancer, mortality rates are 
relatively similar in the two regions even 
though prognostic measures such as dig-
ital rectal examinations and prostate-
specific antigen (PSA) level tests, which 
are associated with better survival rates 

(35), are likely to be less widely available 
in the Northeast region.

Patterns of mortality from lower respi-
ratory infections, nephritis and nephoro-
sis, and alcohol use disorders obtained 
from the observed data indicated lower 
death rates in the Northeast region ver-
sus the South region (data not shown). 
Corrected data for these conditions were 
strikingly different, however, showing 
higher mortality risks in the Northeast 

FIGURE 1a. Crude and adjusted age-standardized average annual mortality rates for males for 20 
leading causes of death, Northeast region, Brazil, 2002–2004
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FIGURE 1b. Crude and adjusted age-standardized average annual mortality rates for females for 
20 leading causes of death, Northeast region, Brazil, 2002–2004
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region. COPD was higher in the South 
region in both the observed and cor-
rected VR data. This finding is not sur-
prising considering the South region’s 
higher prevalence of smoking (34), 
which is estimated to be responsible for 
at least 75% of COPD deaths (36). 

Perinatal conditions, diarrheal dis-
eases, protein-energy malnutrition, and 
congenital anomalies, although more 
frequent among children under 5 years 
old, ranked among the leading causes 
of mortality at all ages in the Northeast 
region. Risks for death due to the former 
three causes and maternal conditions for 
females were at least two times higher in 

the Northeast region versus the South re-
gion. This implies a much higher number 
of deaths in the Northeast region, a situa-
tion that could be avoided through pub-
lic health interventions such as those de-
signed to increase accessibility to health 
care. One positive note is the finding that 
prevalence of child malnutrition in the 
Northeast region fell by almost three-
quarters between 1996 and 2006 due to 
increasing purchasing power among the 
poorest families, and improvements in 
maternal schooling (37). 

Since 2005 the Brazilian government 
has implemented initiatives that target a 
reduction in ill-defined causes of death 

in both the North and Northeast regions 
(38). In 2008, ill-defined conditions still 
accounted for 7.9% of all deaths in the 
Northeast region (data available from 
www.datasus.gov.br). Thus, the impact 
of improvements in cause-specific mortal-
ity data must be considered when inter-
preting trend analyses, especially given 
ongoing efforts to improve the quality of 
recorded causes of death in Brazil.

Given the importance of maximiz-
ing the public health utility of cause-of-
death data, new correction approaches 
have been developed, essentially based 
on a review of the typologies of residual 
category codes, leading to improved 
methods for assigning such deaths to a 
set of underlying causes (39). This study 
was consistent with these efforts and 
the conceptual approach developed in 
the GBD study (19) and had the added 
advantage of access to local evidence, 
which was incorporated into the redis-
tribution process as described by Akgün 
et al. (40). This use of local data enhances 
the comparability of the study’s results 
on risks of death from leading causes at 
the subnational level in Brazil.

This study had some limitations stem-
ming from the procedures used to as-
certain accurate mortality rates. First, 
in accordance with the methodology 
used to redistribute ill-defined cardio-
vascular codes, a fraction of the deaths 
corresponding to those codes were reas-
signed to IHD. However, the procedure 
used to determine that fraction could 
have overestimated it (21). Nonethe-
less, after correction, the findings on 
stroke and IHD mortality differentials 
between the Northeast region and the 
South region are consistent with other 
international data that indicate stroke is 
more important in middle-income coun-
tries and IHD is of greater magnitude in 
high-income countries (41). The second 
limitation is the possibility that the GBD 
methods used to correct cancer mortality 
rates may have overestimated the cancer 
mortality risks, based on local evidence 
that cancer is recorded more accurately 
in registration data, and is much less 
likely to be classified to ill-defined cat-
egories, compared with other natural 
causes (15, 24). 

In conclusion, the current findings 
suggest the use of caution when inter-
preting observed VR data from Brazil’s 
Northeast region or any data from coun-
tries at a similar level of development. 
Without adjustment, observations about 

TABLE 3. Comparison of average annual age-standardized correcteda mortality rates for 20 
leading causes of death, Northeast and South regions, Brazil, 2002–2004b

Northeast region
(a) 

South region
(b) 

Rate-ratio 
(a/b)

Male
Cerebrovascular disease 85.1 75.9 1.1
Ischemic heart disease 84.8 96.3 0.9
Homicide 70.1 37.9 1.9
Perinatal conditions 49.3 17.1 2.9
Road traffic accidents 42.6 43.8 1.0
Diabetes mellitus 34.3 23.0 1.5
Lower respiratory infectious 30.6 23.8 1.3
Cirrhosis 30.4 23.2 1.3
Hypertensive heart disease 27.6 16.4 1.7
COPDc 25.3 60.2 0.4
Prostate cancer 16.6 17.9 0.9
Diarrheal diseases 12.1 2.0 6.1
Inflammatory heart diseases 11.5 9.5 1.2
Lung cancer 11.2 26.1 0.4
Drowning 11.1 6.8 1.6
Stomach cancer 10.9 14.7 0.7
Nephritis and nephorosis 10.6 8.3 1.3
Protein-energy malnutrition 10.5 3.6 2.9
Congenital anomalies 9.7 7.4 1.3
Alcohol use disorders 9.4 6.4 1.5

Female
Cerebrovascular disease 73.8 57.0 1.3
Ischemic heart disease 56.3 56.9 1.0
Diabetes mellitus 42.8 25.0 1.7
Perinatal conditions 35.9 13.4 2.7
Hypertensive heart disease 27.3 15.1 1.8
Lower respiratory infectious 26.5 17.9 1.5
COPD 17.0 27.2 0.6
Breast cancer 12.0 13.5 0.9
Road traffic accidents 10.6 10.1 1.0
Diarrheal diseases 10.1 1.9 5.3
Congenital anomalies 9.9 6.6 1.5
Cervix uteri cancer 8.7 5.4 1.6
Protein-energy malnutrition 8.4 2.7 3.1
Cirrhosis 7.7 4.9 1.6
Inflammatory heart diseases 7.5 5.6 1.3
Nephritis and nephorosis 6.9 5.8 1.2
Homicide 6.1 4.0 1.5
Lung cancer 6.0 8.8 0.7
Maternal conditions 6.0 2.5 2.4
Stomach cancer 5.6 5.6 1.0

a Adjusted for undercount and misdiagnosis.
b Rates per 100 000 population are age-adjusted to the 2000 Brazilian Census population by five-year age groups.
c Chronic obstructive pulmonary diseases.
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the health situation are likely to be mis-
leading, and socioeconomic inequalities 
hidden. Despite some unavoidable un-
certainty in the processes of correction 
and estimation used in mortality analy-
sis, all cause-specific mortality rates in 
poor populations should be adjusted 
for undercount and misdiagnoses in 

 order to more reliably describe disease 
patterns.
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Objetivo. Presentar de qué manera el ajuste de los datos incompletos y de la 
clasificación errónea de las causas de muerte registradas en el sistema del registro 
civil puede ayudar a estimar los riesgos de mortalidad debida a las principales causas 
de muerte en el nordeste del Brasil. 
Métodos. Después de calcular el número total de defunciones por edad y sexo en 
el nordeste del Brasil entre 2002 y 2004 mediante la corrección del subregistro de los 
datos del registro civil, se aplicaron algoritmos de ajuste a la estructura de las causas 
de defunción notificadas. Las tasas de mortalidad promedio anuales estandarizadas 
por edades se calcularon según la causa, con y sin las correcciones, y se compararon 
con las tasas de mortalidad de la región meridional del Brasil después de efectuar un 
ajuste de los posibles diagnósticos erróneos. 
Resultados. Las tasas de mortalidad debidas a cardiopatía isquémica, infecciones 
de las vías respiratorias inferiores, enfermedad pulmonar obstructiva crónica y 
enfermedades perinatales fueron más de 100% mayores para ambos sexos que 
las sugeridas por los datos habituales del registro civil. Las tasas de mortalidad 
corregidas por causa específica fueron mayores en la región del nordeste que en 
la región meridional para la mayoría de las causas de muerte, incluso para varias 
enfermedades no transmisibles. 
Conclusiones. La falta de ajuste de los datos del registro civil para compensar 
el subregistro de los casos notificados y los diagnósticos erróneos ocasionará una 
subestimación del riesgo de mortalidad para las poblaciones de la región del nordeste, 
más vulnerables que las de otras regiones del país. Para comprender de manera más 
fiable el patrón de las enfermedades, en las poblaciones pobres deben ajustarse todas 
las tasas de mortalidad por causa específica. 

Causas de muerte; mortalidad; estadísticas vitales; Brasil.
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