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Abstract: 
 

The persistence of socioeconomic differences in mortality is a pressing public health matter. Several 

recent studies from around the world have observed that despite an overall decline in death rates 

during the 20
th
 Century, socioeconomic disparities in morbidity and mortality persisted or even 

increased. However, there is little evidence on this issue from Latin America countries. Using data 

from the Argentinian Mortality Files and National Censuses for 1991, 2001, and 2010, this paper 

analyzes changes in educational differences in adult mortality in Argentina. Results show that 

educational differences in overall adult mortality were widest in the year 2001, which was 

characterized by a serious economic and social crisis. In contrast, somewhat narrower educational 

inequalities in mortality were found in both 1991 and 2010. The findings are relevant to research on 

social inequalities in mortality and to public policies aimed at reducing them.  

 

Introduction and statement of the problem 

The persistence of socioeconomic differences in mortality over time is a pressing public 

health matter. As pointed out by Williams (1990), during the last part of the 20
th
 Century, several 

major changes occurred that were expected to drastically reduce, if not eliminate, socioeconomic 

differences in health: the decline of infectious diseases as major causes of death; the availability of 

adequate nutrition, housing, water, and waste disposal; and the expansion of health care systems. 

However, several studies have observed increasing socioeconomic differentials over time, which 

goes against the expectation of improving distributions of health across all population subgroups.  

 A large set of studies has specifically analyzed the phenomenon of widening socioeconomic 

differences in adult mortality. Most of these studies are from the United States (Feldman, Makuc et 

al. 1989; Pappas, Queen et al. 1993; Christenson and Johnson 1995; Preston and Elo 1995; Duleep 

1998; Backlund, Sorlie et al. 1999; Rogers, Hummer et al. 2000; Molla, Madans et al. 2004; Hadden 

and Rockswold 2008; Meara, Richards et al. 2008; Cutler, Lange et al. 2010; Montez Karas, Hummer 

et al. 2011; Hummer and Lariscy 2011) and Europe (Marmot, Ryff et al. 1997; Shkolnikov, Leon et 

al. 1998; Bopp and Minder 2003; Murphy, Bobak et al. 2006; Clark and Royer 2010). Most of these 
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studies have registered a widening gap in life expectancy and specific mortality rates between 

educational groups. 

In Latin America, there is an important set of studies that focus on social inequalities in 

mortality, in a context of overall mortality decline (Arriaga and Davis 1969; Behm 1980; Palloni 

1981; Chackiel 1990; Rofman 1994; Rosero-Bixby 1994; Grushka 1995; Cerqueira and PaesAntunes 

1998; Paes-Sousa 2002; PaesAntunes 2002; Diez Roux et al. 2007; Belon et al. 2008; Renteria and 

Turra 2008, 2009). These studies all show a significant inverse relationship between socioeconomic 

status and mortality rates. However, mainly due to specific limitations in the available data, we know 

very little about the specific relation between educational attainment and adult mortality and changes 

across time. In Argentina, in fact, there is very little research on differential mortality among adults.  

Most Latin America countries have been identified as being among the most unequal 

societies in the world (Reimers 1991; Frenk, Lozano and Bobadilla 1994; Altimir 1997; López and 

Perry 2008). While Argentina is not the most unequal country in the region, economic inequality is a 

relevant characteristic when compared with other middle income countries. In this context, the study 

of how social inequality shapes different life opportunities for Argentinean individuals takes on 

remarkable relevance.  

There also other reasons why Argentina is an interesting case study for analyzing the 

relationship between educational attainment and adult mortality. The mortality decline in Argentina 

began earlier than other Latin American countries, at the end of the 19
th 

century. With Chile and 

Uruguay, Argentina was in an advanced stage of its demographic transition in the first half of the 20
th
 

century, when other Latin American countries were only beginning this transition. During the 1950s 

and 1960s, Argentina had the second highest life expectancy at birth in Latin America, only lower 

than the life expectancy of Uruguay. At present, however, Argentina has the sixth best position in the 

region, below Cuba, Costa Rica, Panama, Uruguay, and Chile. Thus, the pace of decline in the 

Argentinean mortality rate over the last four decades has slowed compared with other developing 

countries in the region.  

The period 1991-2010, the temporal frame of this paper, contains the Argentinean economic 

crisis in 2001-2002, the most severe economic debacle since 1929. Also during this period, 

educational reform was implemented in the country, in 1993, which produced a significant expansion 

of school enrollment and generated important changes in the composition of the educational groups 



in Argentinean society. This acceleration in the expansion of school enrollment rates took place 

during a period of economic stagnation. 

The selection of the adult population aged 25-64 for this study is based on three main 

reasons. First, there is not much research on mortality among the adult population in Latin America 

and especially so in Argentina. While infant mortality research is a common topic because of its 

implications for the social development of society, adult mortality has not received much attention. 

On the other hand, the population aged 65 years has been the focus of an increasing number of 

studies because of the phenomena of population aging in Argentina. Second, the study of mortality 

among the working-age population is important because of the economic and social consequences of 

those deaths for the whole society. At the same time, considering current life expectancy in 

Argentina, all of the deaths in this age range can clearly be classified as premature. Finally, there is a 

methodological issue related with the data sources in this dissertation. There are much higher 

percentages of missing cases for the variable educational attainment among the population aged 65 or 

more in comparison to the population aged 25-64.   

This paper addresses two main questions: 1) How is the relationship between adult mortality 

and educational attainment unfolding across time in Argentina? 2) Are mortality differences across 

educational levels increasing, as they have in other countries?  

The data used in this study come from the Mortality File for the years 1991, 2001 and 2010 

and from the National Census from Argentina for the same years. Considering significant limitations 

in the available data, it is used a Multiple Imputation procedure for predicting the missing cases in the 

variable education in the Mortality File. The main measures used in this paper are Specific Mortality 

Rates by educational attainment, sex, age and region, and Mortality Ratios among educational 

groups.  

 The main objective of this paper is to analyze changes in educational differences in mortality 

between 1991 and 2010 in Argentina. More precisely, I focus the analysis on the relationship 

between educational attainment and specific levels of mortality among the working-aged adult 

population (25 to 64 years old) with data from the last three Argentinean Censuses (1991, 2001 and 

2010).  

 

 



Background 

The widening of educational differentials in mortality levels has been consistently reported in 

the United States since the 1960s. In a classic longitudinal study of persons followed up from the 

U.S. 1960 Census, Kitagawa and Hauser found a graded inverse association between mortality and 

educational attainment, and that these associations were greater at ages 25-44 years and declined in 

strength with increasing age (Kitagawa and Hauser 1973). Similar results have been observed in 

subsequent studies that have focused on the study of this association with more sophisticated data.  

The availability of datasets that link individuals included in probabilistic surveys with data 

from death certificates over a long period of time has generated a wide set of new questions in the 

study of mortality in general, and in the study of the relationship between mortality and educational 

attainment in particular.3 Unfortunately, this kind of data set is not available in Argentina. However, 

research from the United States using this kind of dataset provides important background information 

for the current study. For instance, the work of Pappas and colleagues (1993) show how the inverse 

relation between mortality and education persisted in 1986 and was stronger than in 1960. Using data 

from the National Mortality Followback Survey and the National Health Interview Survey, the 

authors found that U.S. adults aged 25-64 with less than high school education are more than twice as 

likely to die each year as similarly aged adults with college education. Most recently, research using 

the National Longitudinal Mortality Study (NLMS) examined educational disparities in mortality 

levels and life expectancy in the 1980s and 1990s (Meara, Richards et al. 2008). The authors found 

rapidly rising life expectancy during this period; however, the mortality decline was very different for 

each educational group. Comparing the period 1981-88 with the period 1991-98, they found that life 

expectancy at age 25 increased 1.4 years for highly educated individuals but only 0.5 years for low 

educated individuals. During the 1990-2000 period, the widening of the gap was even more 

pronounced. Life expectancy at 25 increased 1.6 years for highly educated individuals but did not 

change at all for the low educated people (Meara, Richards et al. 2008).   

In a study using the National Health Interview Survey Linked Mortality File, Montez and 

colleagues (2011) showed that educational differences in adult mortality risk increased between 1986 
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and 2006 for certain demographic subgroups, creating even larger disparities. The authors found that 

the widening educational gap was particularly pronounced among young white women.  

These studies all show that despite an overall decline in death rates in the United States 

during the second half of the 20
th
 Century, people with lower education still die at significantly 

higher rates than those with higher education. Furthermore, the disparity increased between 1960 and 

the end of the century. As noted by Rogers and colleagues, these trends have raised the awareness of 

the scientific and government communities that such gaps need to better understood and addressed 

(Rogers, Hummer et al. 2000).   

A number of European countries also exhibit evidence of widening educational differentials 

in adult mortality (Marmot and McDowall 1986; Shkolnikov, Leon et al. 1998; Bopp and Minder 

2003; Huisman, Kunst et al. 2004; Murphy, Bobak et al. 2006; Shkolnikov, Andreev et al. 2006).  

Some of these studies show how the widening of this gap coincides or differs in different 

countries with very different economic and social conditions (Valkonen 1989; Valkonen 1993; Kunst 

and Mackenbach 1994; Sihvonen, Kunst et al. 1998; Mackenbach, Kunst et al. 1999; Huisman, Kunst 

et al. 2004; Shkolnikov, Andreev et al. 2006). For example, in one of the seminal works in this area, 

Valkonen (1989) compared educational differences in mortality in Denmark, Norway, Sweden, 

Finland, England and Wales and Hungary for the 1970-1980 period. The results showed that the 

decline of male mortality with increasing years of education was very similar in each of the six 

countries: the age-standardized death rates in the categories with the higher education were 40 to 

60% lower than those for categories with the lower education. Male mortality diminished by 8 or 9% 

per one year of education in all countries. A less consistent picture was apparent for women, among 

whom the decline in mortality with each additional year of education varied from 2% in Hungary to 

8% in England and Wales. Another large longitudinal study compared data from 9 countries: 

Netherlands, Sweden, Denmark, Norway, France, Italy, and the United States for the 1970-1982 

period (Kunst and Mackenbach 1994). The authors reached a similar conclusion: among adult men 

the strength of association between educational attainment and mortality was similar across countries, 

and was of the same order as found by Valkonen in his earlier study. However, they also found some 

small differences across countries. Mortality inequalities by education were relatively small in the 

Netherlands, Sweden, Denmark, and Norway and about two times as large in the United States, 

France, and Italy. Finland and England and Wales occupied intermediate positions. Shkolnikov and 

colleagues (2006), analyzing educational differences in mortality in the Czech Republic, Estonia, and 



Russia in the 1988-1989 and 1998-1999 periods, found similar differences in comparison to the 

western countries of Europe. However, while there was just a slight widening of educational 

differences in the Czech Republic, a dramatic widening of the educational gap was found in Estonia 

and Russia.  

In sum, most of the studies analyzing educational differences in adult mortality in developed 

countries report a widening gap on educational differentials in adult mortality levels. This body of 

work constitutes a fundamental source of information for this research.  

 

Previous research in Latin America 

In Latin America, research on adult mortality is much less developed than it is in either the 

United States or Europe. Even more scarce is the analysis of the relationship between educational 

attainment and adult mortality. However, there is some evidence from studies on socioeconomic 

differentials, which tend to include education in a broader set of socioeconomic variables. In general, 

these studies show a significant inverse relationship between socioeconomic status and mortality 

rates (Rofman 1994; Rosero-Bixby 1994; Grushka 1996; Paes-Sousa 2002; Belon, Barros et al. 2008; 

Renteria and Turra 2008), and that there are significant differences in the relationship depending on 

the specific causes of death (Rosero-Bixby 1994; Grushka 1995; Paes Antunes 2002; Diez Roux, 

Green Franklin et al. 2007). 

The limitations in the available data and the almost exclusive focus on infant and child 

mortality are the main reasons for the lack of research on adult mortality in Latin America (Chackiel 

1990; Rofman 1994; Paz, Guzmán et al. 2004). The restricted information reported on death records 

has constrained the analysis of socioeconomic differentials in mortality using direct methods. 

Unfortunately, the application of specific surveys for overcoming these limitations, such as the 

mortality follow-up studies used in developed countries, is not common4. Moreover, the traditional 

sources of information, such as Vital Statistics data, are plagued by problems of data quality such as 

missing information on key variables, coverage problems, etc.5 In addition to the data limitations, 

research on mortality in Latin America has largely focused on infants, mostly because of its use in 
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international comparisons as a crude indicator of the status of the population and for its intrinsic 

importance for measuring human development.  

There is also an incipient group of studies that try to overcome these data limitations using 

alternative sources of information and/or methodological designs that are of special relevance for this 

research (Rofman 1994; Grushka 1995; Renteria and Turra 2009). 

Rofman (1994) estimated socioeconomic differentials in adult mortality in Argentina using 

data from the National Social Security System (Administracion Nacional de Seguridad Social), 

finding an important inverse correlation between mortality risk and income. Even though this study 

does not advance the analysis of the role of education attainment for mortality risk and used only the 

information of the population aged 65 or older, it was the first study in Argentina using individual 

data for estimating socioeconomic differentials in adult mortality. The author found that the mortality 

differences by income translated into 11.5 years in life expectancy at 20 years old, and 4.4 years at 65 

years. Thus, life expectancy among individuals with high socioeconomic status is 20 to 25 percent 

higher than individuals with lower socioeconomic status (Rofman 1994). 

An analysis of trends in adult mortality for the period 1980-1990 showed that adult mortality 

rates decreased approximately 14%, with a similar relative decline for men and women, and for each 

five-year age group from 15 to 65 years old (Grushka 1995). As stated by the author of this research, 

the analysis of mortality rates at the national level hides important differences between 

subpopulations. The analysis of mortality rates at the province level allows us to observe differences 

between subpopulations with very diverse ecological socioeconomic indicators (such as illiteracy 

rate, GDP per capita or urbanization rate). For example, for the year 1980, adult mortality levels 

across provinces oscillated between 2.5 and 4.7 by one thousand inhabitants among women, and from 

4.5 to 7.4 among men. For the year 1990, the differences between adult mortality levels across 

provinces were considerably reduced, oscillating between 2.1 and 3.7 among women, and 4.5 to 6.5 

among men (Grushka 1995). 

The study of Renteria and Turra (2008) in Brazil is another of these studies trying to 

overcome data limitations and it is of special relevance to this study because it is, to my knowledge, 

the only research article in Latin America that has analyzed specifically the relation between adult 

mortality and education attainment. This research study combines information about the mother’s 

survival and education of respondents from a nationally representative household survey collected in 

Brazil in 1996 (Pesquisa de Padrões de Vida) to examine how mortality among adult women varied 



by level of education during the last few decades. Based on the traditional orphanhood method for 

adult mortality, the authors applied a methodological approach that allowed them to estimate female 

mortality rates by level of education at the individual level and analyze how these differentials vary 

by age and education simultaneously. The authors found that “…mortality is about three to four times 

higher among the lowest educational group compared to the highest one. The differences reduce 

slightly at higher ages, suggesting that protection or selection effects may also operate also among 

Brazilian women” (Renteria and Turra 2008: 12). Thus, this study from Brazil is consistent with the 

findings of studies in other regions showing the strong inverse association between adult mortality 

and education attainment (e.g., Hummer and Lariscy 2011).  

In sum, the literature shows that, in Latin America, research on adult mortality has been 

largely neglected. The scarcity of studies analyzing socioeconomic differentials and the incipient 

group of studies trying to overcome data limitations with new data sources generally show that a 

strong inverse association exists between adult mortality and socioeconomic factors. To my 

knowledge, no study in Latin America has tried to analyze how the relation between education 

attainment and adult mortality unfolds with changes occurring in education levels. Neither have I 

found a research study in the region that used the information about education attainment on death 

certificates for analyzing educational differentials in adult mortality. 

 

Why using educational attainment as the key variable? 

The use of alternative socioeconomic status measures for analyzing socioeconomic 

differentials in adult mortality has been extensively debated (Kitagawa and Hauser 1973; Christenson 

and Johnson 1995; Backlund, Sorlie et al. 1996; Elo and Preston 1996; Hummer, Rogers et al. 1998; 

Smith, Hart et al. 1998; Duncan, Daly et al. 2002; Molla, Madans et al. 2004; Hummer and Lariscy 

2011). As summarized by Hummer and colleagues (Hummer, Rogers et al. 1998), there is a group of 

studies that suggest that income is the optimal measure because it is used to purchase health care and 

preferred qualities of nutrition, transportation, exercise equipment, and housing (e.g., Adler, Boyce et 

al. 1994). On the other side, there is another group of studies that argue that education is the optimal 

measure because it is most often completed relatively early in adult life and usually remains constant 

through adulthood; is more relevant to study populations out of the work force (e.g., unemployed, 

retired, women in some regions); it generally has a higher response rate on surveys than income; it 

allows for easier international comparisons than does income (Valkonen 1993) and; it typically 



precedes occupational status, income, and the accumulation of wealth in a causal sense (Hummer and 

Lariscy 2011). Occupation is used as the main indicator of socioeconomic status for analyzing 

socioeconomic differentials in adult mortality in many seminal European mortality studies 

(Antonovsky 1967); however, its use is limited for reaching  groups such as the unemployed, service 

workers, and homemakers. Alternatively, occupation is useful when the analysis focuses of the 

mortality risk of different professions (Marmot and McDowall 1986; Marmot, Stansfeld et al. 1991; 

Duncan, Rumel et al. 1995; Sorlie, Backlund et al. 1995) or when the availability of educational and 

income data are limited (Cordeiro and Silva 2001).    

In this paper, I use educational attainment as my indicator of socioeconomic status because I 

agree that it is the best socioeconomic measure for analyzing socioeconomic differentials in 

mortality, especially for adult mortality. Moreover, education is available in the Argentinean 

Mortality Files, while the variable income has much higher rates of missing data than educational 

attainment. 

    

Data, Measures and Methods 

The main objective of this paper is to analyze changes in educational differences in mortality 

between 1991 and 2010 in Argentina. The data used in this study come from the Mortality Files for 

the years 1991, 2001 and 2010 and from the National Censuses from Argentina for the same years.  

Argentina’s Mortality Files include data on all deaths occurring within Argentina for each 

year. Data are obtained from certificates filed for deaths taking place in each Province, including one 

record for each death occurring during the data year. Mortality Files are part of the National Vital 

Statistics System and are one of the most well utilized data sets for studying mortality patterns, 

especially because of their universal coverage and standardization. Mortality Files include 

information on basic socio-demographic factors of the deaths, generally reported by next of kin, and 

some characteristics of the situation of the death (such as place of death, manner of death, cause of 

death). This information is collected by the Department of Statistics of the Ministry of Health.  

Even when various studies have examined the quality of vital statistics on death and ranked 

the coverage and the quality of the data in Argentina as one of the best in the region (Chackiel 1987; 

Jaspers-Faijer and Orellana 1994, 1996), the variable educational attainment presents a higher rate of 



missing cases. For the year 2010, for example, the percentage of missing cases in the variable 

education for the population aged 25-64 years hovered around 30 percent.  

Considering this limitation of the available data, it is used the technique of Multiple 

Imputation (Rubin 1996; Schafer and Graham 2002; Enders 2006; Graham 2009; Stata 2009). 

Multiple Imputation is a statistical technique for handling missing data which basically consists of the 

creation of multiples sets of plausible values through a series of multiple regression equations on the 

variable with missing cases, using the other variables in the file as predictors. In order to create 

imputed datasets with different estimates of the missing values, random perturbations are added (e.g., 

using a different number of predictors). In this phase, a pre-determined number of copies (e.g., 10 or 

20) of the data are generated; each of which is imputed with different estimates of the missing values. 

In a second phase, the average of the estimated values is used as the predicted score of the missing 

value. The multiple set of imputations used to create the missing value also allows the calculation of 

the standard error related with each predicted value (Enders 2006:430). The final product is a 

completed data set which could be analyzed with standard statistical software. This technique is 

currently considered to be one of the best procedures available when working with missing data 

(Enders 2006:434). 

The Multiple Imputation is a technique for overcoming important data limitations. It 

complements and incorporates new insights to the frequently used ecological approach. However, it 

could not substitute high quality data. In this sense, results need to be considered cautiously, like an 

exploratory approximation to social phenomena and an incentive for the efforts for improving for 

socioeconomic data in death certificates. 

The main variables are mortality and educational attainment. 

Mortality in this study is measured by age, sex, region, and educational attainment. 

Argentinean death certificates for 2010 for country residents who were age 25 to 64 at the time of 

their death provide the numerators of these death rates. The denominators are estimated from the 

2010 Census.  

Besides the use of specific mortality rates, the use of mortality ratios among educational 

groups offers a more eloquent view of the differences. The mortality ratios clarify the relative 

mortality differences between educational attainment groups for each age and sex group. In this case, 

the reference category for the ratios is the highest level of education.  



The use of data from the Mortality Files for the numerator and data from the census for the 

denominator is a method that has a long history in the study of socioeconomic differentials in 

mortality levels and has been productively used in many countries (e.g., Kitagawa and Hauser 1973; 

Valkonen 1993; Christenson and Johnson 1995). This method has a number of potential problems 

due to possible numerator or denominator biases, but also due to the combination of different sources 

in which classification of educational level may differ between Census and Mortality Files (Vallin 

1980; Shkolnikov et al. 1998). In the census the information comes from a declaration which is 

usually made by the individual, in the death certificate the declaration is always made by a third 

party. Additionally, in the specific case of educational attainment, several studies showed that third 

parties tend to overestimate the educational attainment of the deceased when completing the death 

certificate. This bias tends to be most severe when estimating mortality for educational groups at the 

extremes of the distribution (Shkolnikov et al. 1998). A conservative strategy adopted for some 

authors for dealing with this problem was to use aggregate educational categories (e.g., 3 categories) 

rather than an extensive category system of education or years of education (Marmot and McDowall 

1986; Shkolnikov et al. 1998). In this study we do not have other alternative that using aggregate 

educational categories because this is the way that the data is registered in the Argentina’s Mortality 

Files. 

Years of education is categorized in three groupings: a) less than eight years of education 

(low level of education, up to Completed Primary School), b) eight to twelve years of education 

(intermediate level of education, up to Completed Secondary School), and c) thirteen years of 

education or more (high level of education, Completed or Uncompleted Superior Studies). The 

decedent data is answered by next of kin, and in some cases these relatives do not have complete 

information on some dimensions. For instance, knowing the highest education level attained for the 

decedent is difficult for some groups, especially when the decedent is very old.   

Sex is measured as male and female. 

The variable age is categorized using five-year age groups.  

The variable region is categorized in five groups: 1) Buenos Aires region, including the 

province of Buenos Aires and Buenos Aires city; 2) Center region, including the provinces of 

Córdoba, Entre Ríos, and Santa Fe; 3) Cuyo region, including the provinces of La Rioja, Mendoza, 

San Juan and San Luis; 4) North region, including the provinces Chaco, Corrientes, Formosa, 



Misiones, Catamarca, Jujuy, and 5) Patagonia region, including the provinces of Santa Cruz, Chubut, 

Río Negro, La Pampa, Tierra del Fuego, and Neuquén. 

 

  



Graph 1 Map of main regions in Argentina, adult population (25-64 years) and adult death rates by 

sex and region. Argentina, 2010.   

 

Sources: Elaborated by Guillermo Alonso (DNP) using data processed by the author based 

upon Argentine National Censuses 1991, 2001 and 2010, and Argentine Mortality Files-Vital 

Statistics 1991, 2001, and 2010.   

 



Hypothesis 

 The working hypothesis of this paper is that educational differences in overall adult mortality 

have increased over time between 1991 and 2010. There are no studies in Argentina to date that have 

analyzed the evolution of this relationship across time. Thus, this hypothesis is based on the results of 

studies from other countries. 

 

Descriptive information 

Table 1 describes the percentage distributions of the main variables of the study. It is easily 

observed that a continuing expansion of education occurred during the period 1991-2010 in 

Argentina: while just 14.1 percent of the population aged 25-64 had 13 or more years of education in 

1991, this changed to 24 percent in 2010. The age structure of the adult population does not show 

significant variation across this time period, but there is some variation in the regional population 

distribution; indeed, there is a small relative decline in the more populated regions (Buenos Aires and 

Center) and greater relative growth in the less populated regions.     

 

  



Table 1 Percentage Distributions for Deaths and Census Respondents 25-64 years in Argentina for 

1991, 2001, and 2010. 

 
 

Sources: Elaborated by the author based upon Argentine National Censuses 1991, 2001 and 2010, and Argentine 

Mortality Files-Vital Statistics 1991, 2001, and 2010.   

 

 

1991 2001 2010 1991 2001 2010

N 71,850 71,608 73,677 14,447,721 16,045,663 18,837,783

Education

Total 100.0 100.0 100.0 100.0 100.0 100.0

Less than 8 years 84.5 76.6 66.5 58.1 46.7 40.6

8 to 12 years 12.1 17.6 25.7 27.8 32.6 35.4

13 years or more 3.5 5.9 7.8 14.1 20.7 24.0

Age

Total 100.0 100.0 100.0 100.0 100.0 100.0

25-29 4.1 4.7 4.7 15.9 16.8 16.5

30-34 4.2 4.8 5.0 15.3 15.5 16.5

35-39 5.8 5.7 5.5 14.7 13.2 14.0

40-44 8.3 7.7 7.0 13.6 13.8 12.9

45-49 11.2 11.6 10.2 11.7 11.8 11.0

50-54 15.2 16.6 15.3 10.3 11.3 11.2

55-59 21.4 21.4 22.5 9.4 9.6 9.5

60-64 29.8 27.5 29.8 9.0 8.1 8.3

Gender

Total 100.0 100.0 100.0 100.0 100.0 100.0

Male 65.8 65.4 63.6 48.8 48.5 48.6

Female 34.2 34.6 36.4 51.2 51.5 51.4

Region

Total 100.0 100.0 100.0 100.0 100.0 100.0

Buenos Aires 50.3 50.5 47.9 50.2 48.2 47.6

Center 20.7 20.0 19.4 20.4 20.0 19.5

Cuyo 6.7 6.9 7.1 7.3 7.7 7.7

North 17.3 17.8 20.1 17.0 18.4 19.0

Patagonia 5.0 4.8 5.4 5.2 5.6 6.2

Deaths Census Respondents



Educational Differentials in Adult Mortality across Time 

To answer the question about how the relationship between adult mortality and educational 

attainment unfolding across time in Argentina, I analyze mortality ratios – specifically the ratio 

between the group with the lowest educational attainment to the group with the highest level of 

education, specific to sex and age.6 The use of a relative measure like mortality ratios, even when it 

does not consider absolute differences in mortality, give us a good picture of social inequalities at 

death and it has been indicated as an appropriate measure for this kind of analysis (Houweling, Kunst 

et al. 2007). If the working hypothesis in this paper is supported, I expect to find larger mortality 

ratios in each census date compared with the previous one.  

Any analysis of mortality differentials across time must take into account selection: the idea 

that the low educated group is becoming smaller across time and, presumably, more negatively 

selected. At the same time, the high educated group is becoming larger and, presumably, less 

positively selected. To understand how these selection processes are affecting changes in the 

disparities over time requires different statistical techniques which were not among the main 

objectives of this paper but show the way for future research. Nonetheless, given increasing 

proportions of the population with high levels of education in Argentina, it seems likely that, in and 

of itself, the selection process would result in narrower educational differences in mortality across 

time. 

Table 2 presents the mortality ratios between the population subgroup with the highest 

educational attainment (13 years or more) and the population subgroup with the lowest educational 

attainment (up to 8 years of education) for three selected years: 1991, 2001, and 2010. The selection 

of these three specific years is based on the fact that censuses were conducted. 

A first look at the results suggests no support for the working hypothesis, going against what 

has been found in other countries. The general adult mortality ratios –that is, all age groups as whole– 

have decreased for both sexes. It can be observed that, for males, the mortality ratios between 

extreme educational groups descends from 5.5 in 1991, to 5.4 in 2001 and to 4.8 in 2010. For 

females, we find an even more pronounced pattern, with the ratios declining from 6.6 in 1991, to 5.7 

                                                 
6 Specifying the ratio as the low educated group to the high educated group does not take into account inequalities in other 

portions of the educational distribution (e.g., the relation of the low educated group to the group with an intermediate level 

of education). However, the analysis of the data showed the complete distributions of these rate ratios tend to be graded 

with few exceptions. 

 



in 2001, to 4.7 in 2010. Although this trend is clear, this first view of the data – taking all adult 

mortality ages together – conceals other specificities.  

Turning to the specific age patterns, the mortality ratios for the youngest age group (25-29) 

seem to be increasing across time. This pattern is clear in the case of the male population: the ratio 

changes from 6.7 in 1991, to 6.9 in 2001, to 7.6 in 2010. In the case of the female population, the 

highest mortality ratio in 1991 (9.7) for ages 25-29 narrows in 2001 but becomes very high again in 

2010 (7.5). Thus, while the general pattern shows a decline in the mortality ratios across time, the 

age-specific pattern for the youngest age group of males does not follow this general pattern. 

Nonetheless, not only are educational inequalities in this age group the highest among adults in each 

of the three periods – which is similar to what has been found in other countries – but educational 

inequalities in mortality are generally increasing over time for this age group as well. 

  



Table 2 Death Rates (per 1,000 population) and Mortality Ratios by educational attainment, age groups 

and sex: Argentina, 1991, 2001, and 2010. 

 

 
 

Sources: Elaborated by the author based upon Argentine National Censuses 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001, and 2010.   

 

Besides this increase in educational inequalities for the 25-29 age group, there are two other 

interesting patterns to note in Table 2. First, mortality ratios seem to be higher in the year 2001 than 

in the other years. Looking at the 16 age-and-sex-groups, it can be observed that 8 of these groups 

exhibited the highest mortality ratios in the year 2001 (registering 3 cases with the highest mortality 

ratios in in the year 1991, 2 in the year 2010, and 3 cases where the pattern it is not so clear). In this 

sense, more than a declining or a rising trend in mortality ratios, I find a more complex trend. Indeed 

Sex and Age

1991 2001 2010 1991 2001 2010

Male 6.7 6.0 5.1 5.5 5.4 4.8

25-29 1.6 1.8 1.6 6.7 6.9 7.6

30-34 1.8 1.9 1.6 5.1 5.9 4.2

35-39 2.4 2.5 2.0 4.4 5.9 4.5

40-44 3.9 3.2 2.7 4.2 4.2 4.4

45-49 6.4 5.7 4.5 4.0 4.7 4.3

50-54 10.2 8.8 7.0 3.5 3.3 3.4

55-59 16.0 13.7 12.3 3.2 3.8 3.4

60-64 23.5 21.8 19.3 2.8 2.6 2.8

Female 3.3 3.0 2.8 6.6 5.7 4.7

25-29 0.9 0.7 0.6 9.7 6.4 7.5

30-34 1.0 0.9 0.8 5.0 5.3 4.1

35-39 1.5 1.3 1.1 6.0 6.5 3.6

40-44 2.2 1.8 1.6 4.4 3.9 3.7

45-49 3.2 3.2 2.8 3.4 4.5 3.7

50-54 4.7 4.5 3.8 3.3 2.6 2.8

55-59 7.0 6.5 6.4 2.4 3.5 3.2

60-64 10.3 9.6 9.4 2.4 2.0 2.4

Deaths per 1,000 population Mortality Ratios



the mortality ratios tend to be the highest in the year 2001, which is the year of the Argentinian 

economic crash and one of the most severe social crises in recent history.7 

Second, educational inequalities in mortality among women tend to be significantly lower in 

the last period analyzed, with the exception of the youngest group. Although mortality ratios for both 

men and women tend to be the highest for both women and men, in the year 2010 we find the lowest 

female mortality ratios. Looking at the 8 female age groups, it can be observed that 4 of these groups 

exhibited the highest mortality ratios in the year 2001, 3 in the year 1991, and one case (ages 60-64) 

where the mortality ratio for 1991 equals the mortality ratio of 2010. The female mortality ratios tend 

to decrease substantially in the year 2010, reaching in all cases lower mortality ratios than the male 

population.  

Graphs 2 and 3 display the mortality ratios between extreme educational groups for the three 

years under study, for men and women respectively. The dashed line represents the mortality ratios 

for the year 1991, the solid line those for the year 2001 and the dotted line those for 2010. As 

expected, the ratios for 2001 tend to be the highest on both graphs. In Graph 2, the ratios for 1991 

and 2010 tend to be very close to one another, with the exception of the youngest age groups. For the 

female population, Graph 3, the ratios for 2010 tend to be lower than in either 1991 or 2001, 

especially in the intermediate ages. Meanwhile, the mortality ratios for the year 1991 are the highest 

for the youngest age group of 25-29. 

  

                                                 

7 2001 was not a particularly bad year but the peak of a long-term process of gradual decline in economic and social 

indicators, since 1995 (Damill, Frenkel et al. 2003; Potter 2007).  

 



 

Graph 2 Age-Specific Mortality Ratios by Educational Attainment across Time for the Adult Male 

Population in Argentina 

 

Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001 and 2010.   

 

 

  



 

 

Graph 2 also illustrates that educational inequalities in mortality increase across time for men 

aged 25-29. Moreover, we find large gaps between years for men aged 30-34 and 35-39, where the 

dotted line (2010) is substantially lower in comparison to the solid line (2001). Clearly, educational 

inequalities in mortality have declined more significantly across time for men aged 30-34 and 35-39 

than in the other age groups.  

Graph 2 also shows that the dotted line (2010) is very close to the dashed line (1991), but that 

the solid line (2001) exhibits higher mortality ratios for almost all age groups. A comparison of the 

male mortality ratios in the year 1991 with those of the year 2010 finds a pattern which goes in the 

direction of the working hypothesis of this paper: male mortality ratios increase slightly over time. 

One exception is the 30-34 year age group, where the mortality ratios become smaller over time. 

However, the year 2001 shows a remarkable increase in educational inequalities in mortality among 

men, in contrast to the overall slightly increasing trend between the year 1991 and the year 2010.  On 

the other side of the coin, the decline in educational inequalities in mortality between 2001 and 2010 

is very significant.  

 

  



 

 

Graph 3 Age-Specific Mortality Ratios by Educational Attainment across Time for the Adult Female 

Population in Argentina 

 

 
 
Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001 and 2010.   

 

 

Graph 3 presents very high mortality ratios for the youngest female group, especially in the 

year 2001. Similarly to what we observed among men, we find the largest gap between years for 

women aged 35-39. This age group has also experienced the most pronounced decline in educational 

inequalities in mortality across time.  

Graph 3 for women also displays also a different pattern for changing inequalities than what 

was shown for men in Graph 2. Educational inequalities among women were similarly high in the 

years 1991 and 2001, but these mortality ratios descended abruptly in the period from 2001 to 2010, 

with the exception of the youngest age group. This abrupt decline in the female educational 

inequalities in death and the slight rise in male educational inequalities in death is reflected in the 

inversion of the relation between sex and educational inequalities (as shown on Table 2). In 1991, 

women generally had larger educational inequalities in death than men, especially in the young and 



intermediate age groups. Meanwhile, in 2010, men have wider educational inequalities in mortality 

for almost all age groups.  This reversal of the gender gap in educational differences in mortality is 

illustrated in Graph 4.  

Graph 4 A Comparison of Mortality Ratios by Educational Attainment for Men and Women among 

the Adult Population in Argentina: 1991, 2001 and 2010. 

 
 
Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001 and 2010.   

 

More specifically Graph 4 shows8 this changing of pattern in the relation between gender and 

educational inequalities in death. It can be observed that educational inequalities in death are wider 

for adult women in 1991, almost equal between men and women for the year 2001, and larger for 

men in 2010. An analysis of the regional differences, in the next section, provides some further 

insights into better understanding this change in the gendered patterning of educational differences in 

adult mortality.      

                                                 
8 This graph gives us only a rough view of the gender differences since all the age groups are included.       

 



 

Regional Patterns of Educational Differentials in Adult Mortality across Time 

How has the relationship between adult mortality and educational attainment unfolded across 

time in the different regions of Argentina?   

The following graphs present the mortality ratios between extreme educational groups for 

1991, 2001, and 2010 in the five regions. Graph 5 displays the information for the male population 

and Graph 6 displays the information for the female population.  

Among males, it can be observed that in almost all regions the ratio in 2001 is larger than in 

either 1991 or 2010. One exception is in the Cuyo region, where the ratio in 1991 is the highest in 

almost every age group. 

The Buenos Aires and Center regions present similar patterns, with the mortality ratios 

generally higher in 2001 than in either1991 or 2010. As mentioned earlier when describing the 

general trend for the country as a whole, these two regions are characterized by similar ratios in 1991 

and 2010. Thus, the decline in the male mortality ratios in the period between 2001 and 2010 results 

in educational inequalities in death that are similar to those of the year 1991. Furthermore, these two 

regions (as well as in Patagonia) are characterized by very high mortality ratios in the youngest age 

group.   

The Cuyo region presents a peculiar pattern, where we find higher mortality ratios in the year 

1991 and lower ratios in 2010. In this region, male educational inequalities seem to decline 

substantially across time, again with the exception of the youngest age group where they have 

increased just as in the rest of the country (Graph 5).   

 

  



Graph 4 Age-Specific Mortality Ratios by Educational Attainment among the Adult Male Population 

in Regions of Argentina: 1991, 2001, and 2010. 

 

Argentina              Buenos Aires Region 

  

Center Region                 Cuyo Region 

  

North Region       Patagonia Region 

  
 

Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001 and 2010.   

 

  



 

In the Patagonia region, we observe very high male mortality ratios in the youngest age 

group, similarly to what was found in the Buenos Aires and Center regions. However, there is not a 

specific year where the mortality ratios are higher than the other (none of the lines predominate). It 

can be also noticed that mortality ratios for the year 2001 are lower than the mortality ratios for the 

other years in almost all age groups, even though we have to approach these findings with caution 

because it could be a data artifact given the small population and small number of deaths for specific 

age groups in this particular region (Graph 5). 

The North region presents lower educational inequalities in mortality than the other regions. 

However, it is important to notice that in this region the dotted line (2010) is over the other two lines 

for almost age groups, indicating an increasing trend over time (Graph 5).    

For the female population, the pattern is very different. For the Buenos Aires, Center, Cuyo, 

and North regions, we observe higher mortality ratios in 1991 and 2001 than in 2010, the lines 

representing these years are very close to each other on the top of the graph. For the year 2010 we 

observe that at the intermediate ages the mortality ratios are lower than the other two years, 

meanwhile at the older ages the mortality ratios are close to those of 1991 and 2001 (Graph 6). 

The mortality ratios for the youngest female group in 2010 are in general lower than those 

from 1991. In the case of Center, Cuyo, and North regions, the mortality ratios in the 25-29 age 

groups are lower than from those the years 1991 and 2001 (Graph 6). Different in comparison to what 

was found among men: the educational inequalities in death among women in this age group seem to 

be decreasing across time.      

 

  



Graph 6 Age-Specific Mortality Ratios by Educational Attainment among the Adult Female 

Population in Regions of Argentina: 1991, 2001, and 2010. 

Argentina              Buenos Aires Region 

  

Center Region                  Cuyo Region 

  

North Region      Patagonia Region 

  
Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine Mortality 

Files-Vital Statistics1991, 2001 and 2010.  



Graph 7  Age-Specific Mortality Ratios by Educational Attainment among the Adult Population in 

Regions of Argentina: 1991, 2001 and 2010. 

 

 
 

Sources: Elaborated by the author based upon Argentine National Census 1991, 2001 and 2010, and Argentine 

Mortality Files-Vital Statistics 1991, 2001 and 2010.   
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Conclusions 

This paper addressed an important question for the study of the educational inequalities at 

death among adult population in Argentina: How has the relationship between educational 

attainment and adult mortality changed across time in Argentina?   

Considering the lack of studies about this issue in Argentina, I developed a working 

hypothesis based on the outcomes of similar studies in other countries. The working hypothesis was 

that educational differences in overall adult mortality will increase over time during the period 

1991-2010. Support for this working hypothesis would be found if mortality ratios between 

educational groups were larger in 2010 than in 1991 and 2001.  

The results do not provide support for the working hypothesis. Instead, I found a more 

complex trend of mortality inequality, where the year 2001 generally shows the highest mortality 

ratios in comparison to either 1991 or 2010. This may be because the year 2001 was the peak of a 

long term process of gradual declining economic and social indicators for the country as a whole.  

Support for the working hypothesis was found for the youngest age group of adults, 25-29 

years, for both sexes. Moreover, educational inequalities in mortality among this age group are the 

highest among adults in all the periods. Further, mortality inequalities in this age group have also 

increased over time. 

This paper also uncovered very different patterns by sex. Educational inequalities among 

women were reduced between 1991 and 2010, with the exception of the youngest group. Although 

the year 2001 was characterized by the largest mortality ratios for both men and women, the year 

2010 was characterized by the lowest female mortality ratios. This decline in the female educational 

inequalities in death combined with a slight rise in the male educational inequalities in death 

generates the inversion of the relation between gender and educational inequalities. This inversion 

is similar to what has been found in the United States (Ross, Masters et al. 2012) 

These outcomes could be interpreted at the light of the theory of resource substitution, 

which sustains that education benefits health most among people with fewer alternative resources 

(Mirowsky and Ross 2003; Ross, Masters et al. 2012). When applied to gender, “the resource 

substitution and human capital perspectives imply that education may be more important to 

women’s health than to men’s for the very reason that women have fewer socioeconomic resources 

of other kinds, such as power, authority, earnings, household income, and wealth” (Ross, Masters et 

al. 2012: 1160). In this sense, the generally increasing educational levels in Argentina during the 



analyzed period could have a higher beneficial impact among women, who were in a more 

disadvantaged situation.   

This paper answered relevant a key unanswered question in Argentina; however, the 

research was also hampered by data limitations. I used multiple imputation as an advanced 

technique for overcoming important data limitations, such as the 30% of death certificates that did 

not contain any information on educational attainment. However, multiple imputation cannot 

substitute for high quality data. Another important data limitation is the lack of available variables 

to explain why there are such large educational differences in mortality in Argentina. Focusing on 

the mortality files, besides the problems with the education variable, there is a lack of information 

on other socioeconomic variables such as employment status, occupation or nationality. Moreover, 

the analysis of underlying cause of death while also taking in account the other contributing causes 

of death is not possible in Argentina because public data on mortality files do not include this 

information.   

Besides its scientific value, this analysis should also serve as an incentive toward improving 

socioeconomic data on death certificates, both in Argentina as well as across Latin America. An 

improvement of information on death certificates is required not only for testing classic hypotheses 

regarding social inequalities in mortality, but also to formulate new hypotheses and to answer more 

in-depth research questions on this issue.  

The findings in this paper relate to relevant policy questions about health care and social 

inequalities in death. For example, even when the expected declining trend in mortality inequalities 

by education as age increased was observed in previous research (Manzelli 2014), educational 

inequalities at death among young adults are the highest among adults in all the periods and have 

also increased over time. How is the health system working with this population? What are the 

financial and social costs related with this very excess risk of death among young Argentinians? 
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