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Since the mid 20th century, mortality has been on the decline everywhere, and over the past 40 years, 
decisive fertility decline has also been seen in the vast majority of the world’s population.  

 
Although the onset of aging populations differs substantially from country to country and region to 
region, this process is continuing to slow down population growth and – more importantly – is taking 
place on a global scale. 

Introduction  
While this demographic shift has raised widespread alarms over its likely threat to future social and 
economic well-being, the trend of ongoing improvements in the educational attainments of the elderly 
population also carries great importance for the future human capital of societies. 

 
This paper focuses on restructuring shifts in global aging patterns and related country-specific changes 
through a cross-sectional analysis in ten-year intervals, in the years 1980, 1990, 2000, and 2010. 

Motivation 

 
In addition to conventional aging indicators taken from the UN (2013) (CRUDE DEATH RATE, POPULATION 
AGED 65 AND OVER as well as 80 AND OVER, MEDIAN AGE, MALE AND FEMALE LIFE EXPECTANCIES, OLD AGE 
DEPENDENCY RATIO), we used IIASA-VID updated country-specific data (Lutz and KC, 2011) on the proportions of 
educational attainment of the elderly population (education categories: NO EDUCATION “E1”, INCOMPLETE 
PRIMARY “E2”, COMPLETED PRIMARY “E3”, COMPLETED LOWER SECONDARY  “E4”, COMPLETED UPPER 
SECONDARY “E5”, AND POST-SECONDARY “E6”) in the years selected.  

 
 With regard to worldwide demographic and developmental changes, the following were also used in our 
analyses: TOTAL FERTILITY RATE, CRUDE BIRTH RATE, CHILD DEPENDENCY RATIO, URBAN POPULATION, NET 
MIGRATION RATES from the UN (2013), and classifications of countries by their human development indexes 
from the UN (2010).  

Data  
 

As a first step, factor analyses were applied to both identify the underlying dimensions that shape and 
reshape global aging patterns and analyse the structural differences at the country level in the years 
selected. Based on the results of these factor analyses, factor loadings were used to map the structural 
changes of global aging patterns. 
 
Secondly, Multidimensional Scaling Analysis-MDS (PROXSCAL) was applied to reveal changes in the 
position of countries by selected variables between 1980 and 2010. 

 
Due to country-specific data limitations, 140 countries were selected for the analyses. 

 

Methods 

 According to the global demographic transition theory, 
fertility has been on the decline everywhere  and the world  as 
a whole  and most of its regions are expected to experience a 
significant increase in the  onset of population aging over the 
coming years. 

 
The analyses in this study clearly show that the onset of 
aging populations differs substantially from country to country 
and region to region. 
 
While the conventional aging indicators ( Population aged 65 
and over and 80 and over, old age dependency ratio, median 
age of the population) indicated by positive loadings and 
factor scores, improvements in the education level of the 
elderly population can be seen as the distinctive structural 
change of  demographic dynamics of population aging 
between 1980 and 2010.  
 
Very High human development countries are characterised 
by an significant increase in the educational attainment  (E4, 
E5, and E6) of the elderly population from 1980 to 2010. Thus, 
the last decades have brought an unprecedented increase in 
healthy life expectancy -particularly- in favour of the 
developed  countries. 

Concluding remarks 

 
 
 

  

International Conference “Health, Education and Retirement over the Prolonged Life Cycle” 27-29 November 2013, Vienna 

M. Murat Yüceşahin and Hatice Turut 
Dr. Yüceşahin, Department of Geography, Ankara University, Ankara, Turkey; e-mail: mmyucesahin@yahoo.com 

H. Turut, Institute of Social Sciences, Ankara University, Ankara, Turkey; e-mail: haticeturut@gmail.com 

Divergence or convergence?  
The role of improving education of the elderly in changing geographical patterns of aging 

in a globalizing world, 1980-2010  

Very high human development countries High human development countries Medium human development countries Low human development countries 

MDS Analysis enables the spatial representation of the proximities between 140 countries in a k dimensional (contextual) space, based on 18 different 
variables. Proximities express the similarity or dissimilarity between data objects.  

 
These analyses provided a better understanding of converging and diverging/polarization trends among very high, high, medium and low human 
development countries from 1980 to 2010: While improving education of the elderly and increasing life expectancies lead to converging trend between Very 
High, High and Medium development countries, divergence has been becoming more clear between Very High and Low human development countries. 

Results: Factor analyses Factor loadings 

Factor analysis is a multivariate statistical 
technique that identifies groups of variables with 
similar patterns of variation. The technique aims 
at reducing the complexity of any input data set 
and it is assumed that there are only a few 
central dimensions (or factors) determining the 
variation of the single variables.  
 

1980 
KMOa: 0.790 
Bartlett’s Testb: p<0.001 
Explained variance: 61.7% 

+ Completed primary (E3), aged 65 and over 
+ Population aged 65 and over 
+ Median age of the population 
+ Old age dependency ratio 
+ Population aged 80 and over 
+ Female life expectancy at birth 
+ Percentage of population residing in urban areas 
+ Male life expectancy at birth 

- Child dependency ratio 
- Crude birth rate 
- Total fertility rate 
- No education (E1), aged 65 and over 

 

1990 
KMOa: 0.787 
Bartlett’s Testb: p<0.001 
Explained variance: 61.2% 

+ Population aged 65 and over 
+ Old age dependency ratio 
+ Population aged 80 and over 
+ Median age of the population 
+ Female life expectancy at birth 
+ Completed primary (E3), aged 65 and over 
+ Male life expectancy at birth 
+ Completed upper secondary (E5), aged 65 and over 
+ Completed lower secondary (E4), aged 65 and over 
+ Percentage of population residing in urban areas 

- Crude birth rate 
- No education (E1), aged 65 and over 
- Total fertility rate 
- Child dependency ratio 

Factor loadings: 
Positive (+) 
≥+0.70 

<+0.70≥+0.50 

<+0.50≥+0.30 

Negative (-) 
≤-0.70 

˃-0.70≤-0.50 

˃-0.50≤-0.30 
a Kaiser-Meyer-Olkin measure of sampling adequacy. 
b Bartlett’s Test of sphericity. 

 

Factor loadings 
 
In this cross-sectional study the variation of the 
loadings shows a structural variation of 
demographic dynamics of population aging in 
the underlying dimensions. Factor scores 
represent the extracted dimension in the spatial 
units (countries). The higher (positive) or lower 
(negative) factor scores calculated for a single 
country, the more the country is characterised by 
the representative dimension. 

2000 
KMOa: 0.875 
Bartlett’s Testb: p<0.001 
Explained variance: 56.0% 

+ Population aged 65 and over 
+ Old age dependency ratio 
+ Population aged 80 and over 
+ Completed lower secondary (E4), aged 65 and over 
+ Completed upper secondary (E5), aged 65 and over 
+ Post secondary (E6), aged 65 and over 
+ Female life expectancy at birth 
+ Male life expectancy at birth 
+ Percentage of population residing in urban areas 
+ Median age of the population 

- No education (E1), aged 65 and over 
- Crude birth rate 
- Child dependency ratio 
- Total fertility rate 
- Completed primary (E3), aged 65 and over 

 
2010 

KMOa: 0.861 
Bartlett’s Testb: p<0.001 
Explained variance: 60.4% 

+ Population aged 65 and over 
+ Old age dependency ratio 
+ Population aged 80 and over 
+ Completed upper secondary (E5), aged 65 and over 
+ Median age of the population 
+ Completed lower secondary (E4), aged 65 and over 
+ Post secondary (E6), aged 65 and over 
+ Female life expectancy at birth 
+ Percentage of Population Residing in Urban Areas 
+ Male life expectancy at birth 
+ Crude death rate 

- No education (E1), aged 65 and over 
- Child dependency ratio 
- Crude birth rate 
- Total fertility rate 

Factor loadings: 
Positive (+) 
≥+0.70 

<+0.70≥+0.50 

<+0.50≥+0.30 

Negative (-) 
≤-0.70 

˃-0.70≤-0.50 

˃-0.50≤-0.30 
a Kaiser-Meyer-Olkin measure of sampling adequacy. 
b Bartlett’s Test of sphericity. 

 

2010 1980 

Results: MDS analyses 


