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Summary 
The aim of this text is to compare mortality recent patterns by cause of Brazilian federal 
civil servants according to age, educational level and gender to those of the Brazilian 
population as a whole by age and gender. To meet the proposed objective, it is essential 
to obtain life tables for the Brazilian civil servant population by age, gender and 
educational level, as well as the causes of death for the period under study, 2012 to 2019.  
For civil servants, the causes of death recovered (94.4%) are obtained through a linkage 
operation between the deaths of the Integrated System of Human Resources (SIAPE) and 
the deaths of the Mortality System of the Ministry of Health (SIM). The classification of 
causes into preventable groups (1.1-immunoprevention, 1.2-infectious causes, 1.3-non-
communicable, 1.4-maternal deaths and 1.5-external causes) made use of the List of 
preventable causes of death (LCME) by interventions of the Brazilian Unified Health 
System (SUS). The percentages of causes of death are applied to the respective life tables 
of civil servants and the Brazilian population to obtain specific rates. Years of life lost 
(YLL) by age groups are calculated grouping the causes into preventable/non-
preventable. The following YLL were obtained from the age of 20 years: female 
employees, 2.6 years for those with higher education and 4.5 years for those with high 
school education; women from the Brazilian population, 6.1 years; male employees, 3.8 
years for those with higher education and 7.2 years for high school; and men of the 
Brazilian population, 9.1 years.  In the ages analyzed, the VPAs of female and higher 
education civil servants are lower than those of the corresponding populations, either by 
gender or schooling, indicating a lower mortality, possibly mediated by a better living 
condition and greater care for health care among higher education officials and among 
the female population. Civil servants of the average level of 20 to 60 years have an 
intermediate situation, with VPAs above Brazilian women and below Brazilian men. VpA 
for non-communicable diseases (Chapters II of cancers, IV of endocrine diseases, IX of 
diseases of the circulatory system, X of diseases of the respiratory system, and XI of 
diseases of the digestive tract) are the most important in all population groups of study. 
VPA for external causes and infectious diseases are lower among higher education 
employees than among mid-level employees.  
Using the standardized mortality rate as a summary measure of specific rates, we noticed 
all chapters, similar to that observed for specific rates, a common order for the two 
genderes of standardized rates: higher values for the Brazil population, followed by high 
school level civil servants and with higher education civil servants with the lowest values. 
For all combinations of causes and schooling, men have higher standardized rates than 
women in the corresponding group. For some of the chapters (II, XI and XX), women 
high school level public servants have standardized rates below men's rates of higher 
education civil servants. Among the selected chapters, this ordering is reversed for 
chapters I, IX, and X. 
The results described indicate that civil servants as well as the Brazilian population can 
have their living conditions improved and the average life time extended, since the risks 
of death from preventable causes are reduceable by intervention actions.
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Introduction 
The causes of death of a given population give an idea of the health conditions of the 

group under study and the stage in the epidemiological transition. The causes of death 

also indicate the different actions that can be promoted both at the individual level and at 

the government level to extend the life of this population, as well as improving quality of 

life. There are several variables that influence the pattern and morbidity level of a 

population analyzed, among others: the socioeconomic level of its members, eating habits 

and patterns of physical activity, smoking and stress, the infrastructure of basic services 

in the region and the availability of health services. The socioeconomic level would 

consider not only income, occupation and economic sector but also education and the 

problem-solving capacity that comes with it. The availability of health services should 

consider not only tradable goods (medicines and medical procedures) but also non-

tradable goods as the physical structure of the hospital and outpatient clinic. The basic 

services infrastructure should consider, among other aspects, access to drinking water, 

household and industrial sewage, treatment and collection of solid waste.  

To analyze the level of mortality of population groups, the calculation of mortality tables 

disaggregated by professional categories has been common practice in several developed 

countries. Fitzpatrick & Dollamore (1999) report that since its inception in 1837, the 

General Register Office (GRO) in Britain has had as one of its main tasks, measuring and 

monitoring socioeconomic differentials of mortality and other health indicators. Later on 

GRO became part of the Office for National Statistics (ONS) the responsibility was 

passed on the ONS. Since then, statistics have been collected and published, classifying 

workers into five socioeconomic groups: non-skilled, semi-qualified, qualified (manual 

and non-manual), intermediate (management and technical occupations) and higher 

education (professionals). Stevenson (1928), who developed the above classification 

(recently modified), concludes that the educational level more than the income associated 
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with these classes plays an important role in health and mortality, citing as an example 

the case of clerics, with low income, high educational level and low mortality.  

Stevenson (1928) recognizes that there is a certain empiricism in its classification of 

occupations, but that the adequacy of the results can be attested by a ranking according 

to the five socioeconomic groups, resulting in a gradient with respect to both fertility and 

mortality estimates. 

The aim of this text is to compare the recent profile of mortality from causes for the 

population of civil servants of the federal executive according to schooling and gender 

with the profile of the Brazilian population. For the Brazilian population, only gender 

information will be considered, since the information on schooling of deaths has missing 

data problems. In addition, years of life lost (YLL) will be calculated by large groups of 

preventable causes for the Brazilian population and for civil servants according to 

schooling by age groups. 

Literature review  

i) mortality due to occupational groups and causes 
 

The Longevity Science Advisory Panel – LSAP (2011) examines why the life expectancy 

gap between occupational groups in England and Wales has widened, despite successive 

governments' efforts to eliminate these differences. Part of the gap is explained by the 

increase in income inequality between occupational groups: the ratio of family incomes 

of the tenth richest population bracket and the tenth poorest was equal to three in the 

1960s and 1970s, increased to a value between three and four in the 1980s and stabilized 

in four since 1990. Lifestyle differences also contribute to increase this gap, less affluent 

socioeconomic groups are at a relative disadvantage with respect to factors such as obesity 

and smoking. 

Marang-van de Mheen et al. (1998) analyzed the mortality of men from Scotland, England 

and Wales in censuses between 1951 and 1981. Both mortality rates and inequality were 

higher in Scotland than in the other two countries analyzed. The increase in inequality in 

total mortality seems to have been the result of increased inequality for some specific 

causes, namely cardiovascular diseases, accidents and other external causes, resulting 

from a faster decrease in specific rates for the most affluent groups.  
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Coggon et al. (2009), continuing an analysis that has been published regularly for over 

150 years, describes occupational mortality in England and Wales between 1991 and 

2000. The authors calculate the proportional mortality ratio for each socioeconomic group 

(9 groups) restricted to the economically active age-bracket (16 to 64 years for men and 

16 to 59 years for women). The three most common causes among men, Ischemic heart 

diseases, Malignant neoplasm of bronchus and lung, and other cardiovascular diseases, 

cover almost half of deaths (44.5%) and the ratios of proportional mortality for the three 

aggregate causes ranged from 52 to 119 for the groups studied. Some diseases have been 

identified as almost exclusively caused by occupational exposures. 

Sorlie et al. (1995) followed for a period of up to 11 years through nine editions of the 

Current Population Surveys (between March 1979 and March 1985), a subset of more 

than 500,000 U.S.  adult individuals in the National Longitudinal Mortality Study 

(NLMS). They measured selected economic and demographic characteristics such as 

gender and age and their effects on mortality. The authors concluded that economic 

activity, income, education, occupation, gender, race and  marital status have a substantial 

association with mortality, especially for individuals up to 65 years of age and that 

morbidity and mortality studies should include these characteristics. 

Studies have also been conducted for mortality from specific causes. For example, Terris 

(1967) studied deaths from liver cirrhosis in different occupational groups in the U.S. and 

other countries during the 1950s. Among his findings, Terris concludes that, in the group 

of men between 20 and 60 years of age, manual workers (except those in agriculture) and 

semi-qualified workers had mortality levels, respectively, of 48% and 18% above the 

American average. On the other hand, in England and Wales, during the same period, it 

was observed that higher education groups were twice as likely to die from cirrhosis than 

those less educated. The difference between these countries is attributable to tax 

legislation. Alcohol taxes are heavier in those countries than in the US. 

Carpenter et al. (1997) examined potential associations between occupation and health. 

One of the purposes of the research was to identify risk factors related to occupation. 

They also used ratios of proportional mortality rates due to specific causes between the 

occupational group and the general population. The authors developed an empirical 

Bayesian procedure for not too sparse data and proposed a methodology to identify the 

risk factors, which, although characterized by a high proportional mortality, could be 
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spurious in nature, a result of sample variation. They exemplify with the identification of 

cancers in England between 1981 and 1987. 

Lee et al. (2016) studied Korean workers between 1995 and 2000 enrolled in the national 

insurance program. They classified the workers into nine groups, according to the national 

classification, and concatenated the group's deaths with records from the Korean National 

Statistical Office. The authors calculated specific mortality rates for each group. They 

identified important differences due to occupation among mortality rates. The main 

causes of death were accidents, suicides, and cirrhosis. They warn that it is important to 

develop public policies focused on people with low socioeconomic status. 

Geyer & Peter (1999) analyzed health insurance data from West German workers from 

1987 to 1996. They divided the occupations into four large groups and calculated odds 

ratios with respect to the most affluent occupational group controlling for age and insured 

time. For men and women, a gradient was observed between occupational groups. The 

large dividing line was detected between the two groups of manual workers: qualified and 

unqualified. 

For Brazilian workers, Mendes (1988) analyzed the impact of occupation on workers' 

health, using data from the Brazilian National Institute of Social Security (INPS) and 

surveys, considering the population of formal workers. Some other authors worked with 

specific occupational groups: Silva and Santana (2004) pointed to the existence of 

possible risk factors associated with alcohol consumption in the work environment of the 

Brazilian Navy, a result somehow complemented by the findings of Velten et al. (2017) 

on a supposed protective power of alcohol abstinence; Mattos and Koifman (1996) 

observed a slight excess of mortality for cancer locations in the death certificates of 

electricians in the state of São Paulo; Santos et al.  (2015) reveals the negative impact of 

chronic diseases on the municipal civil servants of Uberlândia (a city in Brazil); Souza 

and Minayo (2005) address the deaths and health problems of public security agents in 

Rio de Janeiro.    

Some countries develop mortality tables specific for the population of civil servants 

(DARIC, 1951, ANDREONE, 2011, CANADA, 2014).  
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ii)  mortality from preventable causes 

Perhaps the Black Report (DHSS, 1980) analyzing mortality data from causes in England, 

disaggregating by occupational groups was the greatest effort by a government to measure 

differences between groups to try to propose public policies to eradicate these differences. 

Unfortunately, subsequent studies showed an enlargement of the gap between the groups. 

The aspect of the avoidable deaths is implicit when the policies focus on the elimination 

of differences, obviously with the elimination of higher values. 

England’s Office of National Statistics (2017) characterizes avoidable deaths in two 

groups: i) treatable (if at the available levels of knowledge and technology at the time of 

death, all or most deaths due to this cause could be avoided through adequate health 

services) and (ii) preventable (if available levels of knowledge of health determinants at 

the time of death,  all or most deaths due to this cause could be avoided through public 

health interventions in the broad sense). For 2015, they found that 23% of deaths were 

due to avoidable causes: deaths from malignant neoplasms were the leading cause, more 

than a third. 

Page et al. (2006) consider data from Australia and New Zealand and also classify 

avoidable deaths as treatable and preventable, but explicitly consider in the second group 

impacts of individual behaviors (given the knowledge of health determinants at the time).  

The authors believe that about three quarters of all deaths under 75 years of age in these 

two countries (71.5% in Australia and 74.4% in New Zealand), in the period from 1997 

to 2001, can be classified as avoidable, and about 40% of these were treatable. 

AIHW (2005) studies over 35 years Australian male workers divided into two large 

groups: manual and non-manual. It concludes that despite the decrease in mortality rates 

over the period, the gap between the two groups did not decrease. For all 17 causes of 

death examined in the study, the manual group presents higher values, with a significant 

difference for 13 causes.   

Făt, Cocârlă & Tigan (2004) analyze deaths by occupation in Romania in 2002. Similarly 

to Carpenter et al.  (1997), they calculate the reasons for mortality rates among 

occupational groups and the population as a whole. They use the British classification for 

occupational categories and found a large discrepancy between the "non-qualified" and 

"semi-qualified" classes and the others for the ages over 45 years. 
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Tobias & Jackson (2001) describe a study on avoidable mortality in New Zealand, 

including trends and variations between groups by age, gender, ethnicity, and degree of 

deprivation.  This degree of deprivation is a measure for small areas that consider lack of 

material goods and services, among other aspects, measuring the relative disadvantage 

compared to society in general.  Avoidable causes are categorized according to the level 

of care involved: primary, secondary and tertiary.  Avoidable mortality decreased by 38% 

and  non-preventable mortality decreased by 9% between 1981 and 1997. Between 1996 

and 1997, close to 70% of   deaths under the age of 74 are considered preventable, with 

close to 80% in the 45 to 74-year-old group. These deaths are dominated by the 

emergence of chronic diseases such as ischemic heart disease, diabetes and smoking-

related cancer. In younger age groups, injuries (including suicide) dominate preventable 

mortality.  The difference between genders is largely  attributable to diseases and lesions 

that can be primaryly preventable, with a  greater contribution of ischemic heart diseases.   

The authors conclude that avoidable mortality analysis provides a useful tool for assessing 

evidence-based health needs. 

Malta et al. (2007) propose two lists of avoidable causes of death for Brazil: one for 

children under five years of age and one for people aged five to 75 years, based on the 

technology available in the Unified Health System (SUS). Causes defined as avoidable 

are those that are fully or partially avoidable by the effective action of available (or 

accessible) health services in a given historical place and moment. The study is based on 

a literature review on the conceptual and empirical basis of lists of preventable causes of 

death, published between 1975 and 2004, and on the reflections of a working group 

organized by the Brazilian Ministry of Health.  

Simão et al. (2013) describe a document on the Brazilian guidelines for the treatment and 

prevention of cardiovascular diseases, collecting a set of evidence based on the most 

prevalent risk factors.  In line with the Brazilian epidemiological profile, the document 

suggests the adoption of government measures associated with institutional measures and 

that of the agencies responsible for health prevention in the country.  As a basis for 

prevention, 13 items that cover, habits harmful to health, correlated diseases (diabetes and 

psychosomatic diseases) and preventive actions to reduce the risk of death were selected 

and discussed. 
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Gómez-Arias et al. (2009) conducted  a research using the official records of Colombia 

for the period from 1985 to 2001.  The research is based on two lists of avoidable causes, 

analyzing 680,617 deaths from 1993 to 1996.  With the list de Holland et al. (1991), which 

considers the European Union as the reference, 18.2% of preventable causes are found. 

With the list of Taucher (1978), which considers Chile as the reference, are found 51.3%. 

The list itself,  based on the experience of Colombia, found 76.7% of preventable causes.   

The differences found suggest the importance of using a list adjusted to the 

epidemiological situation of the region selected for study. 

Page et al. (2006) developed an Atlas of Preventable Mortality for Australia and New 

Zealand, with the aim of illustrating geographical and social variations in avoidable and 

accessible mortality rates both within and between Australia and New Zealand. 

Preventable and accessible mortality comprises the causes of death that are potentially 

evitable at the present time through the available knowledge about social and economic 

policy, health behaviors and health care. The authors hope the atlas will assist in 

monitoring the quality, effectiveness and productivity of Australian and New Zealand 

health systems in the 21st century. 

iii) YLL for causes of death 

A common application in life table is the study of lost years of life (YLL), in particular 

differentiating by causes of death. The technique of the mortality table can be determined 

how many years of life a population loses, due to the effect of one or more causes of death 

acting, or in addition, how many years one can gain in life expectancy if some of these 

causes, or several causes combined,  are eliminated. Through the life tables, other 

measures can also be calculated, such as the eventual probability of dying from a 

determined cause of death (ORTEGA, 1987).  One of the first studies on this topic was 

published by Makeham (1874) and teve as a backdrop of the problem to determine the 

likely effect on the population  increase with the extinction of smallpox.  The publication 

brought together methodologies of the mathematicians Bernouilli, D'Alembert and 

Laplace to determine the composition of decremental forces.  

Borges & Beltrão (2009)  built life tables of multiple decrements  for federal executive 

civil servants. The data refer to the Integrated Human Resources Management System 

(SIAPE) for the period 1998 to 2007. Exit decrements are described as a function of some 

causes, rather than using only a single cause: exoneration/dismissal, disability retirement, 
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death, and other causes. The methodology allows measuring the separate effects of these 

decrements at the ages of 20 to 100 years for the period 2004 to 2007.  The active life 

expectancy in the career for those who end their working life in the public service by 

death or disability is reasonably similar.  In the case of disability retirement, the 

probabilities of exit for mid-level servers are higher than those observed for higher 

education staff, regardless of gender.  The probability of retirement, except for disability,  

is increasing with age, being higher for women.  In the mensuration of the output 

decrement by death, the probabilities present an expected pattern: increasing with age;  

higher probabilities for homens than for women;  and higher for mid-level personnel than 

for higher education personnel. 

The study conducted by Kanso (2013) estimates the impact of preventable causes of death 

on the life expectancy of the elderly in São Paulo.  It was verified that the elimination of 

the main preventable causes, with emphasis on hypertension and tumors associated with 

smoking, can bring gains of 20% in life expectancy at 60 years.  In this sense, male 

overmortality  was also observed in almost all preventable causes of death analyzed, 

suggesting greater exposure to risk factors and lower use of health services by men. 

Methodology 

To meet the objective proposed at the end of the introductory part of this study, it is 

essential to obtain the life tables of the population of civil servants by gender, age and 

schooling, as well as to tabulate death by causes for the 2012 to 2019 period. Lifetables 

are based on estimated mortality rates for civil servants of the federal executive 

(BELTRÃO & SUGAHARA, 2017). The causes of death recovered  are obtained through 

a concatenation operation between the deaths of the SIAPE and the deaths of the Mortality 

System of the Ministry of Health - SIM (OLIVEIRA, 2012). 

For the Brazilian population, the mean of the 2014 and 2015 mortality tables constructed 

by IBGE (20XX) is used as a proxy of the 2014,5 reference (average of the 2012/2019 

period). Tabulations by age group, gender and large group of causes are extracted directly 

from the SIM (MS, 2011), except  for  the classification of causes as avoidable and non-

avoidable.  The descriptions of the databases used as well as the methods used are 

described in the following sessions. 
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Databases  

SIM has been operating since 1975, collecting death information from health facilities 

and notaries1. Coverage has been at national level since 1979 and the information, of 

public access, is used to subsidize several spheres of management in public health, 

allowing statistical, epidemiological and sociodemographic studies to be carried out. 

Cause of death are based on the International Classification of Diseases. Since 1996, the 

10th revision - ICD-10 (MS, 2011) is implemented in Brazil. ICD-10 coding is organized 

into levels with 22 chapters, 264 groups, 2,045 categories and 12,451 subcategories of 

underlying causes of death.  These interconnected levels generally bring together diseases 

or diseases of similar etiology.  

The basic collection document is the Death Certificate (DO), nationally standardized and 

distributed by the Ministry of Health. The declaration must be filled out by doctors and 

in regions with no doctors, the registration is made in a notary’s registry office in the 

presence of two witnesses. This document is indispensable for the provision of the death 

certificate in a civil registry office and for burial. DO are collected by state or municipal 

health departments, at health facilities and notaries. Then, they go through coding and the 

data is transcribed into a computerized system. The Secretary of Health Surveillance 

consolidates the data and distributes it. The Department of Informatics of SUS makes this 

data available on the Internet in the form of an electronic spreadsheet and for downloading 

the microdata (MS, 2011). 

SIM has an expressive underreporting for the age groups of children under one year of 

age and the elderly (MS, 2008). Approximately 8.6% of the death certificates collected 

in 2010 did not have the underlying cause defined, due to insufficient information 

recorded or lack of medical care. These numbers have decreased in recent years, due to 

the efforts made by federal, state and municipal agencies as well as due to the operations 

carried out to reclassify ill-defined deaths, which has contributed to increase the 

percentages of identified causes (FRANÇA, 2014). SIM microdata from 2012 to 2019 

total 9,593,783 occurrences of deaths of the Brazilian population at the ages of 20 years 

or more, with 55.7% males and 44.3% females.  

 
1 In Brazil, deaths have legally to be registered at notaries.  
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SIAPE is a database system with national scope, was established by Decree 99.328 of 

June 19, 1990 to manage payroll and maintain the registration data of employees of the 

federal civil public administration. SIAPE monthly provides the payment of about 1.9 

million active, retired and pensioners in 209 bodies of the Federal Public Administration, 

including federal educational institutions, former territories, municipalities, foundations 

and public institutions that receive funds from the National Treasury (MPOG, 2017).  

SIAPE contains several files organized into tables, with various record types, where 

employee enrollment serves as a key to linking the same records to different tables. The 

feeding and maintenance of the data necessary for the processing of SIAPE are the 

responsibility of each institution. The Human Resources Department of the Secretariat of 

the Federal Administration in the Public Service of the Ministry of Finance (ME)2 has the 

task of supervising and coordinating the development and maintenance processes of 

SIAPE.  

Important changes have been taking place in the structure of SIAPE since 1995, the year 

of implementation of the "Master Plan of State Reform". This year, SIAPE effectively 

becomes a set of systems for the integration and management of payroll and maintenance 

of federal servants registration data. After 1995, the system database underwent major 

changes in its data structure and a new system module, SIAPEcad, since 2001 replaced 

the old system. The federal government is developing a new people management system, 

the Sigepe project, which aims to gradually replace the Systems of the Siape family 

(Siape, SiapeCad, SiapeNet and Extractor). 

In this study, the administrative records of SIAPE are of great importance for the 

estimation of mortality rates of civil servants by age, gender and schooling. According to 

(BELTRÃO & SUGAHARA, 2002), the advantage of using administrative data is that 

numerators and denominators come from the same source and data is collected directly 

from official documents, thus avoiding coverage problems and preferential digit error. 

Added to this, as the main use of these records is the payment of servants, there is a good 

basis for believing in the reliability of the records. 

 
2 Formerly named Ministry of Planning, Development and Management (MP) 
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SIAPE records for civil servants total 88,561 occurrences of deaths for the period 2012 

to 2019. The number of male deaths exceeds female deaths in all age groups, with an 

average gender ratio of 238 men to 100 women. Both genderes present a maximum 

number of deaths in the class 80 to 89 years of age (21,164 for males and 8,072 for 

females). The relative distribution by gender, schooling and age indicates a much higher 

occurrence of civil servant deaths of university degree holders than for those of senior 

high school level at ages below 49 years. Among males, 30.7% of deaths are of university 

degree servants and among women, 31.2% (Table1). It is noteworthy that the employees 

classified as senior high school are those who do not have completed university education.  

It should be noted that the differences between the number of deaths by gender and 

schooling also reflect the size of the populations at risk, not only mortality. 
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Table1- Distribution of deaths of federal civil servants by gender (M - Males; F - 
Females), schooling (U – University degree; S – Senior high school) according to age 
groups, with the distribution of the number of deaths by gender and age group - from 
2012 to 2014 

Age Groups Males MU MS Females FU FS 

20-29 66 51,5% 48,5% 21 57,1% 128,6% 
30-39 311 76,2% 23,8% 180 82,8% 17,2% 
40-49 719 57,0% 43,0% 372 66,7% 33,3% 
50-59 4195 32,3% 67,7% 1911 46,6% 53,4% 
60-69 9705 35,3% 64,7% 4653 42,0% 58,0% 
70-79 16977 30,2% 69,8% 6172 30,7% 69,3% 
80-89 21164 28,3% 71,7% 8072 24,9% 75,1% 
90-99 8697 28,2% 71,8% 4497 20,9% 79,1% 

100 and + 546 20,5% 79,5% 303 23,4% 76,6% 
All age groups  62.380  30,7% 69,3%  26.181  31,2% 68,8% 

 

Figure 1 shows the distribution by gender and age groups (in absolute numbers) of senior 

high school level civil servants. Figure 2 shows the equivalent distribution for the top-

level distribution. The expressive differential of male deaths is notorious for both the 

middle and the higher level. Figure 2The number of deaths observed is increasing in the 

selected age groups from 20 to 80 and more for men.  For women, the maximum among 

mid-level women is in the 60 to 69 years age group. Among those with higher education, 

the maximum is in the age group 70 to 79 years. Female deaths in the elderly groups are 

significantly lower than masculinos.  This is partly associated with the smaller number of 

women's entries into public service in the past.  In young ages, the differences between 

men and women are smaller, despite the male disadvantage.  By volume, the number of 

deaths in the middle level is higher than that of higher education for the respective age 

groups and gender. 
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Figure 1 – Age/gender death distribution of senior high school level civil servants - 2012 
to 2019 

 
 
 
Figure 2 - Age/gender death distribution of university degree level civil servants - 2012 
to 2019 

 
 
Retrieval of Cause of deaths 

With the information of death obtained from SIAPE, a computerized procedure of 

retrieval, linking SIAPE deaths and those of SIM, used a set of variables to identify 
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common records in the two bases: date of birth, date of death, gender and  State (or city, 

whenever available) of residence. The State (or municipality) informed at SIAPE as place 

of work is used to identify place of residence at SIM. Basically, the search procedure uses 

these variables from the Death Records of SIAPE to find a matching record in SIM.   

The search procedure first separates links for which the corresponding variable values 

were exact coincidences, then with the remaining unmatched records of SIAPE new 

searches are made where this set of variables is used without the State information to 

perform the linkage procedure. The first step of the procedure retrieves around 90% of 

the causes of death. 

Subsequent steps seek to address the idiosyncrasies inherent to the two databases to 

increase the percentages of recovered causes.  SIAPE records consider the first business 

day for the registration of deaths, unlike SIM that considers the exact date. Therefore the 

search is performed allowing a difference of 4 days at most between dates in the two 

databases. Finally, as for the place of residence, it is possible that the SIAPE information 

on place of work is not up-to-date or does not coincide with the residence. The final death 

file contains a record set of civil servants with administrative data and their underlying 

cause of death recovered. 

Table 2indicates the percentages of unmatched records through the linkage operation to 

retrieve the causes of death of federal civil servants from 2012 to 2019. The percentages 

for all civil servants combined by age groups range from 3.9% to 7.5% of unretrieved 

causes, for a total of 4.5% of unretrieved causes. 

It should be noted that among the records not retrieved, in 1.2% of the cases it was not 

possible to identify the matching case, because more than one record with the combined 

characteristics were found in SIM. In Oliveira (2012), the number of the death certificate 

(OD) was additionally used for concatenation, implying an even higher success rate. 

Table 2- Distribution of causes of death not retrieved by gender (M - Males; F - 
Females), schooling (U – University degree; S – Senior high school), schooling and age 
group of civil servants, including percentage of total and absolute total – 2012 to 2014 

Age Groups Percentage by gender, age education Total deaths 
MU MS FU FS All groups 

20-29 0,0% 3,1% 25,0% 0,0% 4,6% 87 
30-39 2,5% 8,1% 6,0% 6,5% 4,7% 491 
40-49 6,6% 2,6% 6,0% 11,3% 5,9% 1091 
50-59 3,7% 4,5% 3,3% 5,8% 4,4% 6106 



 
 

18 
 

60-69 3,9% 4,0% 4,2% 5,2% 4,2% 14358 
70-79 3,5% 3,9% 4,0% 4,5% 3,9% 23149 
80-89 3,7% 4,8% 5,0% 4,7% 4,6% 29236 
90-99 4,3% 6,0% 4,4% 5,2% 5,4% 13194 

100 and + 6,3% 8,3% 8,5% 6,5% 7,5% 849 
Total 3,8% 4,6% 4,4% 4,9% 4,5%  88.561  

The recovery of the underlying cause of death through the data linkage between the 

administrative death records of SIAPE and SIM can be classified as a procedure of low 

complexity, because it involves a small number of variables, and feasible for other 

population groups.  According to Oliveira (2012), the percentage of causes identified is 

generally associated with the socioeconomic conditions of these individuals, the reference 

time period (the more recent, the higher the proportion of identified cases) the quality of 

regional data (under-registration of deaths) and the quality of administrative data (precise 

dates).  

Classification of deaths according to avoidability 

The underlying causes of death recovered in SIM, as previously mentioned, are codified 

according to ICD-10, which made it possible to classify the causes of death as avoidable 

and non-avoidable and according to the list of avoidable causes of death (LCME)  by 

interventions of the Brazilian Unified Health System at the ages of 5 to 74 years (MALTA 

et al. , 2011).  The age group considered in this study for preventable causes comprises 

the ages of 20 to 79 years, raising the age limit of the list by 5 years.  

The tabulation of causes in avoidable and non-avoidable made use of a computerized 

procedure created for this task. The procedure simply uses the underlying cause of death 

(of civil servants and of the Brazilian population) as a key to search in a table for the 

cause of avoidable (preventable and treatable) death, which is organized by groups of 

interventions. Thus, the causes found are classified as avoidable and receive the numerical 

indication of the type of intervention.  Table Table 3 Table Table 4, present a summary 

of the situation of the causes classified as avoidable, respectively, for civil servants and 

for the Brazilian population. The percentages by age group refer to the number of 

avoidable causes classified in the intervention and the total number of deaths.  

LCME has five groups of interventions: 1.1 Possibly eliminated by immunoprevention 

actions (preventable); 1.2 Reducible by appropriate actions to promote health, prevention, 

control and care of infectious diseases causes (preventable); 1.3 Reducible by appropriate 
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actions to promote health, prevention, control and care for non-communicable diseases 

(treatable);   1.4 Reducible by appropriate actions of prevention, control and attention to 

the causes of maternal death (preventable); 1.5 Reducible by appropriate intersectoral 

actions to promote health, prevention and care for external causes (accidental and violent 

deaths  - preventable) (MALTA et al, 2007).  

In relation to public officials in Table 3 and the Brazilian population in Table 4, the 

percentages of preventable causes by age group follow similar patterns.  Group 1.1 of the 

immunoprevention actions and group 1.4 of maternal deaths have the lowest percentages. 

Group 1.3 for non-communicable diseases (treatable), percentages increase with age, i.e., 

lower for young adults and higher for middle and elderly age-groups. Group 1.5 referring 

to external causes presents higher percentage for males of all combinations of age-group 

and schooling and an decreasing pattern with age, i.e., higher percentages among young 

adults and decreasing percentages as age increases.  

Deaths without the underlying cause of death recovered (4.5% for civil servants) are 

redistributed proportionally among preventable and non-preventable deaths by gender, 

schooling and age groups (Table 3 and Table 4). The causes of chapter XVIII (ill-defined  

- about 3% of civil servantes and about 6% of the Brazilian population) are all classified 

as non-preventable. 

Table 3the total cause of avoidable deaths in the 20 to 79 years age-group by gender and 

schooling is close to 69% among with high school level, 64% among women with 

university degree, 70% among men with high school level and 64% among men with 

university degree. These values for the Brazilian population are close to 73% for men and 

70% for women (Table 4). 
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Table 3 - Distribution of deaths by groups of avoidable causes according to gender, 
schooling and age groups of federal civil servants - 2012 to 2019 

Age 
groups  

University degree males University degree females 
1.1 1.2 1.3 1.4 1.5 Total 1.1 1.2 1.3 1.4 1.5 Total 

 20-29  0% 12% 3% 0% 76% 91% 0% 0% 22% 0% 44% 67% 
 30-39  0% 12% 18% 0% 48% 78% 0% 3% 36% 6% 28% 73% 
 40-49  0% 9% 30% 0% 32% 70% 0% 6% 42% 0% 15% 63% 
 50-59  0% 7% 44% 0% 12% 63% 0% 6% 51% 0% 6% 64% 
 60-69  0% 7% 52% 0% 6% 65% 0% 8% 51% 0% 3% 62% 
 70-79  0% 9% 50% 0% 4% 63% 0% 10% 48% 0% 4% 62% 
 20-79  0% 8% 48% 0% 8% 64% 0% 8% 49% 0% 5% 63% 
Age 

groups  
Senior high males Senior high females 

1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 1.1 1.2 
 20-29  0% 3% 19% 0% 58% 81% 0% 11% 44% 0% 22% 78% 
 30-39  0% 9% 13% 0% 47% 69% 0% 7% 41% 3% 24% 76% 
 40-49  0% 12% 37% 0% 22% 71% 1% 8% 48% 0% 12% 69% 
 50-59  0% 9% 53% 0% 10% 72% 0% 8% 58% 0% 5% 70% 
 60-69  0% 9% 55% 0% 5% 69% 0% 9% 57% 0% 3% 69% 
 70-79  0% 11% 55% 0% 4% 69% 0% 12% 52% 0% 2% 66% 
 20-79  0% 10% 54% 0% 5% 70% 0% 10% 54% 0% 3% 68% 

 

Table 4 - Distribution of deaths by groups of preventable causes according to gender and 
age groups of Brazilian population - 2012 to 2019 

Age 
groups  

Males Females 
1.1 1.2 1.3 1.4 1.5 Total 1.1 1.2 1.3 1.4 1.5 Total 

 20-29  0% 5% 7% 0% 76% 88% 0% 12% 19% 5% 34% 69% 
 30-39  0% 10% 17% 0% 53% 81% 0% 14% 35% 3% 18% 69% 
 40-49  0% 11% 35% 0% 27% 74% 0% 11% 49% 0% 8% 69% 
 50-59  0% 9% 49% 0% 12% 71% 0% 9% 55% 0% 4% 69% 
 60-69  0% 9% 55% 0% 6% 70% 0% 10% 57% 0% 3% 70% 
 70-79  0% 10% 54% 0% 4% 69% 0% 12% 55% 0% 3% 70% 
 20-79  0% 9% 44% 0% 19% 73% 0% 11% 53% 0% 5% 69% 

 
Calculation of YLL 

An usual application of multiple decrement table is the technique for determining how 

many years of life a population is losing, due to the effect of one or more underlying 

causes. Ortega (1987) describes a procedure to estimate the number of years that can be 

gained in life expectancy by eliminating one or more causes of death, assuming that 

people saved from dying for a given cause are as likely to die from other causes as anyone 

else in the population. Thus, having as a starting point the life table and the knowledge of 

deaths distributed by age-groups and causes, it is possible to represent the total number 

of deaths 𝑑! for each age as a function of the sum of deaths for each group of cause j 

(𝑑!=∑ 𝑑!
"

" ). The probability of eventual or corrected death is obtained by eliminating the 
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selected group of causes. After this procedure, it is possible to build table for each 

decrement, similarly to what is done for the life tables. The corrected life expectancy, 

extracted from this new table, corresponds to the years that one expects to live if a certain 

group of causes is eliminated. 

The calculation method described by Ortega (1987) to obtain the probability of eventual 

death 𝑞′!, corresponds to the following mathematical expression: 

 𝑞′! = (𝑑! −	𝑑!
") / (𝑙! −		

#!
"

$
). The population at the exact age x of the life table for the 

selected population is 𝑙!. YLL for a given cause is obtained by the difference between the 

corrected life expectancy and the life expectancy obtained for the regular life table, the 

one with a single group for all causes. 

Arriaga (1984) proposes an indicator, temporary life expectancy (TLE), i.e. life 

expectancy between two ages, x and x+i, as a measure of mortality variation. The 

proposal serves to circumvent the problem of low-quality vital statistics, particularly in 

our case, for deaths at advanced ages. Even if they are affected by possible migratory 

movements, trends are not modified if these movements maintain the preferred directions.  

TLE is defined, iex, between these ages from other functions of the life table, such as: 

, 

 where Tx is the number of people-years lived by the cohort from age x on and lx, as 

before, is the population at the exact age x. Years of Life Lost (YLL) between the same 

ages are defined as the difference between the potential years of life (in the total absence 

of deaths) and the corresponding TLE, i.e. 

𝑌% 𝐿𝐿! = 𝑖−%𝑒!. 

Figure Figure 3 the graphical representantion of this statistic. The navy blue line 

corresponds to lx, number of people at an exact given age x, defined above. Traditionally 

the value for x=0, l0, is arbitrated as a power of 10, in this case 105. The number of people-

years lived by the cohort from age x, Tx is calculated as the integral 
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where w is the last age of the table. Temporary life expectancy between ages 30 and 65 

corresponds to the expressionw 

, 

that is, the numerator corresponds to the area limited by the navy blue line and laterally 

by the AB (age 30) and ED (age 65) lines. The AB line is exactly lx and the line ED, lx+i. 

The years of life lost between ages 30 and 65 correspond to the quotient between the 

green hatched area on the chart and i*lx. 

 

Figure 3 - Example of YLL calculation 

 

YLL between ages x and x+i can be decomposed by age group and large group of causes 

(c). We will work on this text with ten-year age-groups and deaths classified in 5 groups 

of avoidable causes (c=1, 2, 3, and 5) and non-avoidable (c=6). It is then possible to 

decompose iYLLx, expliciting the contribution of the different causes and age-groups:  
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𝑌% 𝐿𝐿! = 𝑖−%𝑒! = 𝑖 −
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where 10Kx is the separation factor for age x and a ten-year interval, i.e. the average 

number of years that people who die in this age range survive, and i YLLx,c stands for the 

number of years lost between ages x and x+i due to cause c. 

The separation factor for the range (x, x+u), uKx, can be calculated as 

 

Based on the methodology described, the percentages of preventable causes of death of 

public officials available inTable 3 3 are used  to  eliminate avoidable causes (by age 

group, gender and schooling) of the respective life tables constructed by Beltrão and 

Sugahara (2017). In the case of the Brazilian population, percentages of avoidable causes 

of death by age groups and gender (Table 4) are used to eliminate them from the life 

tables published by the Brazilian Central Statistical Office, IBGE (2014).  As explained 

above, YLL are obtained for the selected population groups. 

The YLL presented simplify the understanding of the future benefits that can be achieved. 

Losses by groups of preventable causes are summarized in number of years of life, which 
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is a facilitator for health managers to base their decisions, formulate public and 

institutional policies (DELLASOPA, BELTRÃO & MOTA, 2016).  In addition, based on 

the etiology of treatable causes, it is possible, for example, to promote tests for the 

screening of diseases related to the most important causes by gender, schooling and age.  

The methodology adopted here contributes to fill a knowledge gap about the pattern of 

mortality from causes of death of federal civil servants. The underlying causes of death 

recovered provide a basis for understanding the events or factors that could potentially be 

affecting the health conditions of these workers. The comparative analysis between civil 

servants and the Brazilian population can identify situations which require greater 

concern with the level of mortality due to gender, age, schooling and causes, and can 

suggest some effective intervention to reduce mortality for these civil servants and for the 

Brazilian population. 

Results 

Based on data on deaths  distributed by causes, gender, education and age groups, as 

already mentioned, some rates were estimated: i) The proportional mortality rates that 

contribute to the understanding of the relative distribution of causes of death; ii) the 

specific mortality rate obtained by the product of the proportional mortality rate per 

chapter of the ICD-10 and the probability of death from the life table of  civil servants for 

2015/2016, obtained from Beltrão & Sugahara (2017); and iii) YLL by groups of 

avoidable causes of death defined by Malta et al (2007) are estimated through the 

construction of multiple decrement tables.  

Proportional Mortality 
Figure 4,Figure 5 and Figure 6, respectively, for Brazilian males and for  male civil 

servants of high school level and with an university degree, the proportional mortality 

rates per chapters of the ICD-10 for the period from 2012 to 2019. Figure Figure 7, Figure 

Figure 8, Figure Figure 9 are respectively, the versions for the female population of the 

same mortality rates. Deaths are disaggregated by ten-year age-groups from 20 to 80 

years, with an open group of 80 years and over. The relative distribution of causes of 

death favors the identification of the most important risk of death in each age group. The 

populations selected for analysis are basically divided into two major groups: the 
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Brazilian population by gender and the population under study (civil servants of the 

federal executive) by gender and education.  

Chapter XVIII of symptoms and abnormal findings of clinical and laboratory 

examinations not elsewhere classified reflects the quality of information, which signals 

the availability of health care infrastructure and conditions for the diagnosis of diseases 

as well as professional training to fill out the death certificate (MS, 2008). The 

participation of chapter XVIII in deaths of the 20 to 80 years age-group is less than 6% 

for Brazilian males, and less that 7%  in each age group (Figure 4lower for women (Figure 

7). Among civil servants, these proportions are even lower: around 3.5% for men (Figure 

5 and Figure 6) and 2.5 for women (Figure 8 and Figure 9).   

Figure 4 to the Brazilian male population. The distribution of causes of death among men 

points to chapter XX of external causes as the most relevant between the ages of 20 and 

49 years. Deaths from external causes reflect cultural aspects and socioeconomic 

development as well as the existence of risk factors linked to accidents and violence. 

Between the ages of 50 to 80 years, the group of causes caused by chronic-degenerative 

diseases assumes the highest level of importance. Chapters II of neoplasms and IX of 

diseases of the circulatory system are the most relevant of this group, then are chapters 

IV of nutritional and metabolic endocrine diseases, X of diseases of the respiratory system 

and XI of diseases of the digestive tract.  

Neoplasms are associated with aging and specific risk factors of a dietary, behavioral, 

environmental and genetic nature. Diseases of the circulatory system are associated with 

smoking, hypertension, obesity, hypercholesterolemia, diabetes, sedentary lifestyle and 

stress. Nutritional and metabolic endocrine diseases include deaths from diabetes 

mellitus, this cause also reflects aging in the population and is associated with mortality 

from diseases of the circulatory system, especially cardiovascular accident, hypertensive 

disease and ischemic heart disease (MS, 2008).  
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Figure 4 - Proportional mortality rate of males by age groups and chapters of ICD-10 - 
Brazil 2012-2019 

 
 

The proportional mortality rates of senior high school level male civil servants are 

displayed inFigure 5. The profile of the distribution of causes of death indicates a pattern 

similar to that observed for the population of Brazilian males in Figure 4. External causes 

are more important at young ages and chronic-degenerative diseases predominate with 

increasing of age.  
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Figure 5 - Proportional mortality rate of senior high school male civil servants by age 
groups and chapters of the ICD-10 - Brazil 2012-2019 

 
 

The proportional mortality rates of civil servants in Figure 6 refer to university degree 

males. The profile of the distribution of causes of death indicates aspects slightly different 

from those observed for male civil servants with senior high school level in Figure 5. 

Diseases of the circulatory system and neoplasms appear with important levels in the 

early ages. External causes have larger proportions at the ages of 20 to 29 years, similarly 

to the high school level. It is important to point out that in the 20 to 29 years age-bracket 

there is a meagre number of university degree employees due to the time needed for a 

person to graduate and participate in the selection process, which contributes to a smaller 

number of deaths and with this, a small number of distributed causes of death represents 

important proportions. 
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Figure 6 - Proportional mortality rate of university degree male civil servants by age 
groups and chapters of the ICD-10 - Brazil 2012-2019 

 
 

The proportional mortality rates in Figure 7refer to the population of Brazilian women. 

The profile of the distribution of causes of death indicates that external causes at early 

ages have lower levels of importance than with males (see Figure 4). The group of 

chronic-degenerative diseases has important levels already from the initial ages.  
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Figure 7 - Proportional mortality rate of females by age groups and chapters of ICD-10 - 
Brazil 2012-2019 

 
 

Figure 8 refer to senior high school level women. The profile of the distribution of causes 

of death indicates less importance for external causes in the early ages than for the female 

population as a whole. The levels of deaths from neoplasms are much more visible than 

in other population groups already analyzed: Brazilian men and women and male civil 

servants. Perhaps the only exception is the population of senior civil servants of both 

genders. The percentages of chapter II of neoplasms between 40 and 69 are higher than 

the other causes. It is very possible, that since some diseases linked to want and poverty 

are not present in this segment. 
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Figure 8 - Proportional mortality rate of senior high school female civil servants by age 
groups and chapters of the ICD-10 - Brazil 2012-2019 

 
 

Proportional mortality rates of civil servants in Figure 9 refer to university degree 

females. The distribution profile of causes of death indicates that the occurrence of deaths 

of women in the study population for the ages of 20 to 29 years was low in the period 

analyzed and the level of importance of deaths classified in chapter II -  neoplasms in 

relation to other causes disaggregated by chapters are clear at the ages of 40 to 69 years 

old. External causes are more important in the 20 to 29 years age group for this group 

than for Brazilian women as a whole and also for senior high school level female public 

employees.  
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Figure 9 - Proportional mortality rate of university degree female civil servants by age 
groups and chapters of the ICD-10 - Brazil 2012-2019 

 
 

Overmortalities presented in Figure 10 and 11, respectively for men and women, 

correspond to the ratio between the standardized proportional mortality rates of federal 

executive civil servants according to schooling and the Brazilian population for each 

selected ICD-10 chapter. Standardization was performed using the Brazilian population 

of the same gender for July 2015.  Bars above the unit reference line (in black) indicate a 

higher proportional mortality in the chapter for civil servants. Proportional mortality is 

generally influenced by the participation of factors that contribute to increase or decrease 

certain causes, impacting the proportional distribution: socioeconomic conditions, 

demographic profile, public service infrastructure, access and quality of health services.  

Cancers (Chapter II) among civil servants are proportionally more frequent than for 

Brazilians in general. The situation is worse for the group of university level civil 

servants, with values close to 160% for men, and above 180% for women.  On the other 

hand, Chapter XVIII (Symptoms, signs and abnormal clinical and laboratory findings, 

not elsewhere classified) is underrepresented among civil servants, indicating a better 

quality of access to health services. 

Male civil servants present values close, but slightly above, to Brazilian men for diseases 

of the circulatory system (chapter IX) and the respiratory system (chapter X).  Civil 

servants of both levels of education have proportional mortality due to Certain infectious 
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and parasitic diseases (Chapter I) lower than that of Brazilian males.  Chapter XX of 

external causes is the most underrepresented chapter among male civil servants of both 

levels of education.  For Endocrine, nutritional and metabolic diseases, Chapter IV, high 

school level servants are over-represented, and those of higher education are 

underrepresented. This is the only chapter among the most representative ones with a 

diverse situation among high-school level and higher education civil servants.  

Figure 10 – Proportional overmortality between male civil servants (Senior high school 
and University degree) and the population of Brazilian males, according to selected 
chapters of the ICD-10 - 20 years and over - Brazil 2012-2019 

 
 

Female civil servants present values close, but slightly below, to those of Brazilian 

women for Diseases of the digestive system (Chapter XI) diseases of the circulatory 

system (Chapter IX). Differently from to what occurs among men, chapter XX of external 

causes is not strongly underrepresented among female public servants for neither 

educational level. On the other hand, Chapter XVIII, Symptoms, signs and abnormal 

clinical and laboratory findings, not elsewhere classified, is also underrepresented for 

female civil servants, indicating a better quality of access to health services (see 11).   
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1111 – Proportional overmortality between female civil servants (Senior high school and 
University degree) and the population of Brazilian females, according to selected chapters 
of the ICD-10 - 20 years and over - Brazil 2012-2019 

 
Age Specific Mortality Rates 
The specific mortality rates by age groups, gender, education and selected chapters of the 

ICD-10, for the period from 2012 to 2014, are graphically represented in the following 

figures,Figure 12 toFigure 18. The data refer to the Brazilian population (yelow lines) and 

to civil servants (high school level in blue and higher education in red). The selected 10 

years age groups comprise the ages of 20 to 79 years and  the final open group of 80 and 

over. The rates are all in deaths per 1,000 individuals.  

The chapter selection criterion uses as a cutoff factor the average percentage below 3% 

in relation to the proportional distribution by chapters. Continuous lines represent 

women's rates and dashed lines, those of men. The legend uses a two-letter representation 

for civil servants and 3 letters for the Brazilian population. For civil servants the first 

letter refers to gender (M – Male, F - Female) and the second letter to the educational 

level (H – Higher education, S – Senior High. For the Brazilian population, the first letter 

refers to gender  (M – Male, F - Female) and is followed by BR.  

Mortality rates in Figure 12 aggregate all causes of death by chapters of the ICD-10. The 

comparison between the rates of people of the same age and gender indicates that the 

Brazilian population has the highest rates (yellow lines on the top), followed by high 

school level civil servants (blue lines in an intermediate position) and, with the lowest 
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rates, higher education civil servants (red lines at the bottom). Female rates are lower than 

those of their male counterparts from the same population group, confirming the findings 

in the literature review (dashed lines above continuous lines of the same color).  In 

addition, the differences observed in a log scale are larger at younger ages than in at older 

ages. As expected for this age-bracket, rates increase with age. 

The differences in mortality rates between civil servants and the Brazilian population are 

partly associated with the educational level that favors better living conditions. Most of 

the Brazilian population does not work in the public service (around 88%) and from a 

recent past the entry into this type of work has been through a public tender, which seeks 

to select the best qualified people for the position. Thus, it is expected that this group of 

employees has a better educational level than the majority of the Brazilian population 

and, consequently, a lower mortality.  

IBGE (The Brazilian Central Statistical Office) data indicate that about 52% of the 

Brazilian working population in 2015 have completed senior high school and about 13% 

have completed an university degree. These workers are inserted in the labor market in 

the following classifications (IBGE, 2015): employees (62.3%), self-employed (20.7%), 

domestic workers (6.7%), workers producing goods for their own consumption (4.2%), 

employers (3.8%), unpaid workers (2.2%), construction workers for their own use (0.1%). 

Civil servants in the three spheres of government represent 12.0% of the employed 

population. Regarding this classification, it is possible to say that the group of civil 

servants is among the employees with the best professional qualification (theoretical, 

technical and operational knowledge).  
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Figure 12 - Mortality rate by gender, age groups and schooling  (‰)  - Brazil 2013 

 
The cause specific mortality rates of Chapter I (Certain infectious and parasitic diseases) 

are shown in Figure 13Deaths from these causes include communicable and infectious 

diseases related to low socioeconomic conditions, poor environmental infrastructure and 

even behavioral diseases (MS, 2008). 

The comparison of these rates by age and gender indicates that, roughly speaking, the 

ranking is basically the same as the total mortality: men with higher rates than women, 

higher education civil servants with lower rates than high school level civil servants, who 

in turn have lower rates than the Brazilian population as a whole. The color sequence 

from top to bottom is yellow, blue and red. At older ages rates sometimes coincide with 

each other. 

In the age group of 80 years and over (Figure 13), the rate of women of the higher 

educational level is slightly above those of the other groups.  Female public servants at 

the higher educational level in the first age group (20-19 years), at least for this period, 

do not present deaths for chapter I.  At the age groups 70 to 79 years and 80 years and 

over (Figure 13) rates are higher and very close to each other. 
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Figure 13 - Mortality rate (Certain infectious and parasitic diseases) by gender, age 
groups and schooling (‰) - Brazil 2015 

  
 

Mortality rates in Figure 14 refer to chapter II (Neoplasms). The comparison of these 

rates by age and gender indicates that the group ordering is basically the same as the one 

observed for mortality by all cases, but there are gender cross-overs indicating that 

possibly at younger ages, there are some causes which affect more women than men. 
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Figure 14- Mortality rate (Neoplasms) by gender, age groups and schooling  - Brazil 2013 

 
 

Mortality rates in Figure 15 refer to the causes of death of Chapter IX (Diseases of the 

circulatory system). Roughly speaking, the same pattern of the total mortality rate (see 

Figure 12 is also recognized for this cause: higher values for men when compared to 

women in the same group, Brazilian population with higher values than those of public 

officials and, for these, higher values for high school level civil servants and smaller 

differences among rates at older ages 
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Figure 15 - Mortality rate (Diseases of the circulatory system) by gender, age groups and 
schooling  - Brazil 2013 

 
 

Mortality rates in Figure 16 refer to the causes of death of chapter X (respiratory diseases). 

The comparison between the rates of people of the same age and gender indicates that the 

Brazilian population has the worst rates, then the group of civil servants of high school 

level and, in the best situation, the group of public servants of higher education. The 

situation described is similar to that observed for all causes in Figure 12The differential 

of these rates among employees of the same age, gender and different educational level, 

high school and university degree, are clearer at younger ages. Civil servants, at least for 

this period, for younger age groups, do not have deaths from this cause at the first age 

group, with the exception of high school males. 
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Figure 16 - Mortality rate (Diseases of the respiratory system) by gender, age groups and 
schooling  - Brazil 2013 

 
 
 

Mortality rates in Figure 17 refer to the causes of death of Chapter XI (digestive tract 

diseases). The comparison between the rates of people of the same age and gender 

indicates that, roughly speaking, for this cause of death the pattern already found for the 

other causes already analyzed is once again present: the Brazilian population has the worst 

rates, then the group of civil servants of high school level and, in the best situation, the 

group of public servants of higher education. From the age of 40, the rates of male civil 

servants of high school level are close to the rates of Brazilian men. For most civil servant 

groups, there is no information of deaths for this chapter among younger age brackets. 
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Figure 17 - Mortality rate (Diseases of the digestive system) by gender, age groups and 
schooling  - Brazil 2013 

 
 

Figure 18The mortality rates in Figure 18 refer to the causes of death of chapter XX 

(external causes of morbidity and mortality). The comparison between men by age 

indicates worse rates for Brazilian men, then comes the group of civil servants of high 

school level and finally the group of public servants of the higher level.  Female public 

employees do not present significant differences by schooling. Note that for this cause, 

the polygonal pattern is different from the rates already analyzed, U-shaped, both for 

Brazilian men and women, but more L-shaped for the other groups. 
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Figure 18 - Mortality rate (External causes of morbidity) by gender, age groups and 
schooling  - Brazil 2013 

 
 
As a summary measure of specific rates, the standardized mortality rate can be used. As 

the reference population for standardization, the Brazilian population of both genders 

measured in the 2010 population census by IBGE was chosen, using 10-year age groups 

from 20 years on and an open age group of 80 and over. Figure Figure 19 standardized 

rates for selected chapters of mortality causes. Females are represented in solid bars  and 

males, in patterned bars. High school level civil servants are represented in red, university 

degree civil servants in blue and the general population in green. It is remarkable for all 

mortality chapters presented in the graph, similar to that observed for specific rates,  a 

common order for the two genders of standardized rates: higher values for the Brazilian 

population, followed by high school level civil servants and with higher education civil 

servants with the lowest values. For all combinations of causes and schooling, men have 

higher standardized rates than women in the corresponding group.  For some most of the 

chapters analyzed (I, II, IX, XI and XX), women high school level public servants have 

standardized rates smaller than that of higher education male civil servants. Among the 

selected chapters, this ordering is reversed for chapters IV and X.  
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Figure 19 - Standardized  mortality rate per chapter of selected causes, gender and 
schooling  - Brazil 2013 

 
 
Years of Life Lost to Preventable Causes of Death 
Figure 20 shows the estimates of YLLs at the ages of 20 to 79 years due to all avoidable 

causes of death by health intervention actions, in particular the actions of the SUS.  Values 

are disaggregated by gender for the Brazilian population and by gender and schooling for 

civil servants. The time period considered is the same for all populations: calendar years 

between 2012 and 2019. Values expressed here in years of life lost summarize the degree 

of inefficiency of technologies and possible actions to apply to promote health and avoid 

risk situations, and eventually resulting in the prolongation of life. The differences 

between each of the population considered provide indications of socioeconomic  

conditions and their implications for living conditions, as mentioned in the introductory 

part of this study. Thus, lower YLL values suggest a situation with better quality of life. 

It is possible to note that female and higher education civil servants have lower YLLs 

than the corresponding populations, either by gender or schooling, indicating better living 

condition and health status for civil servants and for the female population. Civil servants 

with high school level of 20 to 60 years have an intermediate situation, with YLL below 

those of their Brazilian counterparts, but below those of Higher education. Women public 

servants have the lowest VPAs over the selected ages. Female civil servants and Males 

of higher education present a cross-over at around 50 years of age.  
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Figure 20 - YLL by gender, age groups and schooling for civil servants of the federal 
executive and the Brazilian population - Brazil 2013 

 
YLL per group of preventable causes of death of the populations selected for study are 

available in Figure 21.  As already commented, the groups of selected causes refer to the 

intervention actions proposed in the Brazilian List of Preventable Causes of Death 

(MALTA et al., 2017). It is clearly possible to note the greater importance of group 1.3 

on non-communicable diseases, which includes chapters II of cancers, IV of endocrine 

diseases, IX of diseases of the circulatory system, X of diseases of the respiratory system, 

and XI of diseases of the digestive tract. Group 1.5 of external causes (Chapter XX), 

group 1.2 of infectious diseases and also group 1.3 for higher education civil servants are 

lower than for high school level civil servants.  Values observed for male civil servants 

with high school level in the ages between 40 and 70 years suggest that deaths from 

infectious diseases are one of the reasons why the YLL of this group is very close of those 

of Brazilian males at 70 years of age. Group 1.1 regarding immunoprevention actions is 

imperceptible in all groups studied, from 20 to 70 years.  It should be noted that, because 

it is a cumulative measure the highest values are found in the early ages and the lowest in 

the last ones.  

  At 20 years of age, YLL due to avoidable causes of death of male higher education 

servants are about 3.8 years, increasing life expectancy at 20 years from 65.1 to 68.9 

(about 5.7% increase).  For women with higher education, YLL due to avoidable causes 

correspond to 2.5 years, increasing life expectancy at 20 years from 69.4 to 71.9 (about 
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3.9% increase).  For high school level employees, the YLL values are higher for both 

genders: 6.9 for men (from 57.9 to 64.8 years) and 4.5 for women (from 65.6 to 70.1). 

Gains were, respectively, 13.3% and 7.2%.  

For the Brazilian population, YLL due to avoidable causes are even more expressive and 

the gains were 18.8% for men and 10.6% for women. The initial values at 20 years, 

respectively, were 53.4 and 60.1 with an increase in absolute number of years of 9.0 and 

6.0 years. The final values with elimination of preventable causes would reach 62.4 and 

66.1. 

The differences between civil servants and the Brazilian  population analyzed here are 

reflexes of living and health conditions, individual and governmental  actions that have 

contributed to promote levels of  living conditions and average life time differentiated by 

socioeconomic and occupational strata. Civil servants generally have job stability, 

education level and salaries above the national average, and even so, high school level 

employees have suffered losses in years of life due to preventable causes well above 

higher education employees, evidencing the protective role of schooling.  

Figure 21 - YLL by gender, age and education groups for federal civil servants by gender 
and schooling and for the Brazilian population by gender - Brazil 2013 

 
 

The distribution of YLL by groups of avoidable causes of death, according to the selected 

populations, is shown in Figure 22. The groups of causes are the same as described for 

Figure 21.  Group 1.3 of non-communicable in the extreme ages of 20 and 70 years, for 
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civil servants, has the following relative weights: 75.6% and 81.0%  for  men of higher 

education; 77.7% and 78.5% for women in higher education; 67.5 % and 77.0%  for high 

school level males; and 78.6% and 79.9% for high school level females. The same 

proportion for the Brazilian population has the following relative weights: 59.6% and 

82.1%  for  men; and 77.7% and 81.9% for women. The situation analyzed indicates that 

from young age, YLL for non-communicable diseases are the most important, but  it is 

increasingly important with age.  

In relation to civil servants, the proportion of YLL due to  infectious diseases in relation 

to the total YLL is higher for high school level men than for men with higher education. 

Among women, non-transmissible diseases have a lower weight for those with higher 

education than for high school level women. For external causes, the situation is inverse: 

greater weight among women of higher education.  

Regarding the Brazilian population, as well as for all combinations of gender and 

schooling of civil servants, the proportions of YLL due to external causes for young men 

are the highest, decreasing with the increase of age. On the other hand, the corresponding 

proportions  for infectious diseases increase with age. 

Figure 22  - Proportional mortality rate by VPA groups of causes of preventable deaths 
for civil servants and Brazilians - 2013 

 

Comments and Conclusions 
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The recovery of  the causes of death of civil servants of the federal executive branch, for 

the period 2012 to 2019, added information on the competitive risks distributed by age, 

gender and schooling, which allows to assess the levels of  gains of years of life by 

eliminating group of  preventable and treatable causes .  

Aggregating deaths into groups of avoidable causes, one can estimate and evaluate the 

levels of importance of YLL by age and the four groups already described.  This type of 

approach provides clear evidence of health needs (TOBIAS & JACKSON, 2001), given 

that actions to  reduce mortality  are expressed in average  years of life, which greatly 

facilitates the understanding of the problem  (DELLASOPPA, BELTRÃO & MOTA, 

2016). The decrease in the probability of death of these civil servants requires the 

implementation of policies to eliminate the risks of death from preventable and treatable 

causes, as suggested by Kanso (2013).  

The estimates presented in this textnare based on the life table, an essential tool to assess 

mortality levels and extract rates easily comparable to other populations.  This evaluation 

made for the recente profile of mortality due to the causes of federal civil servants and 

the Brazilian population presents a gap between the groups studied, a gap linked to 

different socioeconomic conditions.  In part, this gap can be explained by the problem-

solving capacity of these socioeconomic conditions, associated with schooling, which 

significantly affect the level of mortality (BELTRÃO & SUGAHARA, 2017).  

The differences in mortality observed in this study with a clear advantage for the better-

qualified occupational classes  and social groups with better educational level   have been 

studied for some  time in countries such as Scotland, England, Wales, the United States 

and Romania (Stevenson,1928;  Terris 1967;  Coggon et al. 2009;   Marang-van de Mheen 

et al. 1998, Fitzpatrick & Dollamore, 1999;  Făt, Cocârlă & Tigan, 2004).  

The best socioeconomic condition of these civil servants in Brazil is partly related to the 

selection process.  From a recent past, since the 1988 Constitution, entry into the public 

service has been mandatorily through a public tender. As selection process usually favors 

the best qualified people in terms of education, this situation ends up being reflected in 

the lower mortality level for theser employees than for the Brazilian population as a 

whole.  An example of this is that, among civil servants, higher education staff present 

lower mortality levels than those of high school level for both genders and for the entire 

period studied by Beltrão & Sugahara (2017): 1993 to 2014. 
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The separation of causes of death into chapters allowed the identification of some 

situations that require care and health care of active and retired employees. The avoidable 

causes of death identified in this study and confronted with the Brazilian List of 

Avoidable Mortality Causes suggest intervention actions to mitigate this problem. The 

intervention actions, similar to the conclusion reached by Oliveira (2012), should include: 

i) behavioral changes associated with sedentary lifestyle, diet, use of substances harmful 

to the body; and (ii) early diagnosis combined with immunization and disease screening 

through periodic examinations and regular medical consultations. 

The percentages of chapter XVIII, referring to ill-defined causes, have lower values 

among deaths of public officials than among deaths of the Brazilian population. In this 

sense, it can be understood that the access to hospital and laboratory services, which these 

civil servants have, is better than what the Brazilian population usually has access to. 

The specific mortality rate for all causes and also when disaggregated into chapters 

presents a clear ordering with lower rates for public officials of higher education, 

intermediate values for those of high school level and higher mortality for the Brazilian 

population, proving a differential by schooling and income. Men always have higher rates 

than the corresponding women. 

The proportional mortality rates analyzed indicate that chapter XX of external causes 

occur less frequently for the population of civil servants of both levels of education and 

of both genders than for the Brazilian population. This situation reflects socioeconomic 

conditions as well as risk factors linked to accidents and violence that are less present 

among public employees of both genders, even at younger ages.  On the other hand, 

cancers among civil servants are proportionally more frequent than for Brazilians in 

general. The situation is worse in the group of employees at the top level, with values 

close to 160% for men, and close to 180% for women. Men employees of both levels of 

education have values close to Brazilian men in diseases of the circulatory system 

(chapter IX) and respiratory system (chapter X), the same is the case for women public 

servants with respect to the Brazilian female population. 

The specific rate of chapter XX at the ages of 20 and over indicate a U-shaped behavior 

for Brazilian men and women.   Men with higher education have chapter XX mortality 

rates close to those of Brazilian women.  Females public servants present roughly the 

lowest rates.  
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The comparison of mortality rates in Chapter II, neoplasms, age and gender indicates that 

the group of civil servants aged 20 to 69 years have lower rates than those of the middle 

level and those of the Brazilian population. The civil servants of the middle level (men 

and women) are with their respective rates very close to the rates of the Brazilian 

population. In addition, men high school level civil servants have the highest rates in the 

20-29 age group for Chapter II. 

Chapter IX of diseases of the circulatory system and chapter II of cancers  are the two 

most frequent in public officials and in the Brazilian population.  The specific rates of 

Chapter IX follow the pattern of the all-cause mortality rate: higher values for the 

Brazilian population than for public officials; higher values for men than for women; 

higher values for high school level employees than for higher education employees.  

YLL due to avoidable causes for the group of non-communicable  diseases are the most 

important, having higher values in the Brazilian population than for public officials.  This 

LCME group includes most preventable causes of cancers, endocrine diseases, 

cardiovascular diseases, diseases of the digestive tract and the respiratory tract. 

YLL for avoidable causes for the group of infectious diseases and the group of external 

causes have higher values for men with high school level employees than for men of 

higher education.  Values observed for elderly civil servant males of high school level 

suggest that deaths from infectious causes are one of the reasons why the YLL is so close 

to that of Brazilian men, at 70 years of age.  The group of infectious causes of LCME 

includes diarrheal diseases, HIV, hepatitis, sexually transmitted diseases, rheumatic fever, 

respiratory infections, and urinary tract infections.  
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(2019). Mortality and Years of Life Lost Due to Occupational Injury in Iran 
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Abstract	

Background:	Occupational	injury	is	a	cause	of	premature	
mortality,	mainly	in	low-	and	middle-income	countries.	
Occupational	injuries	estimated	to	kill	more	than	300,000	
workers	worldwide	every	year.	We	estimated	the	years	of	life	lost	
(YLL)	of	fatal	unintentional	occupational	injuries	in	Iran	for	the	
five	years	of	2012-2016.	

Study	design:	A	cross-sectional	study.	

Methods:	To	estimate	the	YLL,	registered	deaths	due	to	
occupational	unintentional	injury	were	identified	from	the	Iranian	
Legal	Medicine	Organization.	Estimated	YLL	was	calculated	
according	to	Global	Burden	of	Disease	2010	guideline.	Population	
life	expectancy	in	each	corresponding	years	was	retrieved	from	
the	national	health	database.	All	data	collected	entered	into	Excel	
software	for	calculations.	

Results:	In	2012-2016,	fatal	unintentional	occupational	injuries	
were	the	cause	of	8,606	deaths	in	Iran,	resulting	in	4.6	
prematurely	lost	life	yr	per	1000	males	and	0.3	yr	per	1000	
females	among	workers,	every	year.	98.7%	of	the	deaths	occurred	
in	males.	Males	from	15	to	19	yr	of	age	and	females	from	10	to	14	
yr	of	age	showed	the	highest	YLL	rates.	The	rate	of	YLLs	per	1,000	
workers	per	year	was	3.99	overall,	4.6	in	males,	and	0.4	in	
females.	
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Conclusion:	Premature	mortality	due	to	occupational	injury	is	
still	a	serious	problem	in	the	Iranian	population.	Our	findings	may	
be	useful	from	a	health	policy	perspective	for	designing	and	
prioritizing	interventions	focused	on	the	prevention	of	premature	
loss	of	life.	Known	prevention	strategies	need	to	be	implemented	
widely	to	diminish	avoidable	injuries	in	the	workplace.	

 
Article Source: Years of Life Lost (YLL) in Colombia 1998-2011: Overall and Avoidable 

Causes of Death Analysis 
Castillo-Rodríguez L, Díaz-Jiménez D, Castañeda-Orjuela C, De la Hoz-Restrepo F 

(2015) Years of Life Lost (YLL) in Colombia 1998-2011: Overall and Avoidable Causes of Death 
Analysis. PLOS ONE 10(5): e0125456. https://doi.org/10.1371/journal.pone.0125456 

Abstract	

Background:	Occupational	injury	is	a	cause	of	premature	
mortality,	mainly	in	low-	and	middle-income	countries.	
Occupational	injuries	estimated	to	kill	more	than	300,000	
workers	worldwide	every	year.	We	estimated	the	years	of	life	lost	
(YLL)	of	fatal	unintentional	occupational	injuries	in	Iran	for	the	
five	years	of	2012-2016.	

Study	design:	A	cross-sectional	study.	

Methods:	To	estimate	the	YLL,	registered	deaths	due	to	
occupational	unintentional	injury	were	identified	from	the	Iranian	
Legal	Medicine	Organization.	Estimated	YLL	was	calculated	
according	to	Global	Burden	of	Disease	2010	guideline.	Population	
life	expectancy	in	each	corresponding	years	was	retrieved	from	
the	national	health	database.	All	data	collected	entered	into	Excel	
software	for	calculations.	

Results:	In	2012-2016,	fatal	unintentional	occupational	injuries	
were	the	cause	of	8,606	deaths	in	Iran,	resulting	in	4.6	
prematurely	lost	life	yr	per	1000	males	and	0.3	yr	per	1000	
females	among	workers,	every	year.	98.7%	of	the	deaths	occurred	
in	males.	Males	from	15	to	19	yr	of	age	and	females	from	10	to	14	
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yr	of	age	showed	the	highest	YLL	rates.	The	rate	of	YLLs	per	1,000	
workers	per	year	was	3.99	overall,	4.6	in	males,	and	0.4	in	
females.	

Conclusion:	Premature	mortality	due	to	occupational	injury	is	
still	a	serious	problem	in	the	Iranian	population.	Our	findings	may	
be	useful	from	a	health	policy	perspective	for	designing	and	
prioritizing	interventions	focused	on	the	prevention	of	premature	
loss	of	life.	Known	prevention	strategies	need	to	be	implemented	
widely	to	diminish	avoidable	injuries	in	the	workplace.	

	

NOTAS	QUE	PODEM	SER	USADAS:	

	

Examples of vital records include birth certificates, death certificates 
and marriage certificates. In the United States, vital records are 
typically issued and maintained at the county or state level by offices 
such as a county clerk or recorder’s office, registrar’s office or vital 
records office. 

https://www.nationalnotary.org/notary-
bulletin/blog/2019/07/what-is-vital-record-notarize	

 


