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Abstract 

OBJECTIVE 
This article provides an overview of the AKeA2 study, with a particular focus on data 
collection concerning family genealogies of the Sardinian centenarians and controls, 
and on the quality of these data. A first analysis of the main characteristics of the survey 
data is also summarized and selected preliminary results are presented. 

 

METHODS 
We use descriptive statistics to analyze data collected by the AKeA2 survey on 
Sardinian centenarians and controls. 

  

RESULTS 
Centenarian women have on average fewer children, and at an older age, particularly 
for their last child. The mothers of centenarians, especially centenarian women, lived 
longer on average than those of deceased controls and controls born between 1905 and 
1910 but still living at the moment of the survey. 
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1. Introduction 

In Sardinia, male death rates after age 80 are only modestly higher than female death 
rates, and are lower than female levels in some municipalities. The remarkably low 
mortality after age 80 has thus yielded a surprisingly large number of centenarian men 
compared with centenarian women (Robine and Caselli 2005). An area with a large 
number of centenarians has been identified in the Sardinian province of Nuoro (Deiana 
et al. 1999; Poulain et al. 2004), as well as a longevity area for men. This latter area 
comprises municipalities in Oristano as well as Nuoro where the standardized death rate 
across old ages for men is less than 10% higher than for women, whereas elsewhere in 
the two provinces the standardized male death rate is more than 30% higher (Caselli 
and Lipsi 2006). The higher number of centenarians and their more balanced sex ratio 
have led to considerable interest among demographers, geneticists, gerontologists, and 
clinicians specializing in genetic mapping (DNA) (Caselli, Robine, and Rasulo 2003). 

The bio-medical characteristics of Sardinian centenarians was investigated by 
Luca Deiana and Giovannella Baggio (Deiana et al. 1999) in the AKeA study, an 
acronym derived from an expression in the Sardinian dialect that means “may you live 
to 100.” A second, larger and cross-disciplinary study, called AKeA2, was launched in 
2003, which involved demographers, historians, biologists, geneticists, and 
gerontologists. The demographic survey was directed by James Vaupel. 

This article gives a short description of the AKeA2 demographic survey and of the 
data collection, and provides a preliminary analysis of the data. 

 
 

2. Overview of the AKeA2 study: Sample selection and data 
collection plan 

The data collection was time-consuming. Over a six-year period various types of 
information were gathered: individual demographic characteristics, data on survival 
rates, and archival data regarding family characteristics and early-life events.  

The AKeA2 demographic survey was planned to involve Sardinian centenarians 
(100 men and 100 women) and their controls, by differentiating between living and 
deceased controls. All the controls were of the same sex as the centenarian, born and 
still resident in the same place of birth, and their day and month of birth were as close 
as possible to that of the centenarian. Picking the person with the most similar day and 
month of birth is a convenient method of selecting a matched individual, and this 
strategy controls for season-of-birth effects, which are known to affect longevity 
(Doblhammer 1999; Doblhammer and Vaupel 2001; Gavrilov and Gavrilova 1999).  
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As concerns the living controls, the plan was to identify three younger controls for 
each centenarian by finding people born around 1907, 1912, and 1922.  We also 
identified, for each centenarian, two deceased controls that were born, as mentioned 
before, the same year (and around the same day and month) and in the same 
municipality as the centenarian and to find one who died in his or her late 60s and one 
who died in his or her late 70s. 

In choosing both controls it was required that the family names of their mothers 
and fathers had to be different from the family names of the centenarian’s parents. 
Controls with a familial relationship with centenarians were excluded from the sample, 
to avoid possible excessive consanguinity. Satisfying all these requirements was not 
always possible, but as shown in Table 1 we succeeded in locating appropriate controls 
for most of the centenarians. 

We succeeded in collecting information on 204 centenarians, 98 males and 106 
females. These people were born between 1890 and 1904, in 126 municipalities (Figure 
1) throughout the island (out of the 377 Sardinian municipalities). Table 1 shows 54 out 
of 98 centenarian men were from the provinces of Nuoro and Oristano, the provinces 
that included the longevity areas with exceptionally low male mortality. 

Regarding the living controls, in small municipalities individuals born in 1907, 
1912, and 1922 could not always be located. Hence, individuals from adjacent cohorts 
were identified, specifically born between 1905 and 1910, 1911 and 1917, and 1918 and 
1923.  

Prior to being interviewed, the centenarian’s willingness to be visited was 
established by first contacting their general practitioner and/or family, who were asked 
to participate in the survey. If they refused the centenarian was replaced with a similar 
substitute, where possible. 

We had hoped to find two deceased controls for each centenarian, but fell 
somewhat short, because in some of the smaller municipalities appropriate people could 
not be identified. 
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Table 1: Individuals in the survey by birth cohort, sex, province, and region 

Year of 
Birth 

Men Women M+W 

Cagliari Nuoro Oristano Sassari 
Sardinia 

Cagliari Nuoro Oristano Sassari 
Sardinia 

Sardinia 
M W 

Centenarians 
1890-1892 0 1 0 0 1 0 0 0 0 0 1 
1893-1895 0 1 0 0 1 0 2 0 0 2 3 
1896-1899 1 6 0 4 11 1 7 2 4 14 25 
1900 2 2 0 0 4 1 4 2 5 12 16 
1901 1 3 1 2 7 1 11 5 16 33 40 
1902 7 10 3 10 30 4 9 6 12 31 61 
1903 4 11 5 3 23 1 5 3 5 14 37 
1904 5 9 2 5 21 0 0 0 0 0 21 
Total 20 43 11 24 98 8 38 18 42 106 204 
            

Living controls 

1905-1910 15 38 8 20 81 7 35 16 37 95 176 
1911-1917 20 43 10 24 97 8 38 18 42 106 203 
1918-1923 20 43 11 23 97 8 38 18 41 105 202 
Total 55 124 29 67 275 23 111 52 120 306 581 
            

Deceased controls aged 60-69 years 
1890-1892 0 1 0 0 1 0 0 0 0 0 1 
1893-1895 0 1 0 0 1 0 2 0 0 2 3 
1896-1899 1 6 0 3 10 1 5 1 3 10 20 
1900 1 2 0 0 3 1 3 0 4 8 11 
1901 0 3 1 2 6 1 10 5 13 29 35 
1902 7 8 2 8 25 3 9 4 10 26 51 
1903 3 11 3 3 20 0 5 3 3 11 31 
1904 2 9 2 5 18 0 0 0 0 0 18 
Total 14 41 8 21 84 6 34 13 33 86 170 
            

Deceased controls aged 70-79 years 
1893-1895 0 1 0 0 1 0 2 0 0 2 3 
1896-1899 1 6 0 3 10 1 6 1 4 12 22 
1900 2 2 0 0 4 1 3 2 5 11 15 
1901 1 3 1 2 7 1 11 4 12 28 35 
1902 6 10 3 10 29 4 8 6 11 29 58 
1903 4 11 4 4 23 1 5 4 4 14 37 
1904 5 8 2 5 20 0 0 0 0 0 20 
Total 19 41 10 24 94 8 35 17 36 96 190 

 
 
In total, 1,145 individuals were included in the survey: 204 centenarians, 581 

living controls, and 360 deceased controls. A code was assigned to each individual to 
allow linkage between the questionnaire data and bio-medical information, and data 
from the civil records. The 1,145 individuals (living and deceased) included in the 
survey were validated on the basis of two types of population register. 
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Figure 1: Distribution of centenarians in the 126 Sardinian municipalities 
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