GENDER DIFFERENTIATION OF HUMAN LONGEVITY IN SARDINIAN PROVINCES
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The progressive increase of life expectation, registered from the middle of nineteenth century, is considered nowadays one of the most interesting demographic features of industrial countries (Oeppen e Vaupel, 2002; Gueresi et al., 2003; Canudas-Romo, 2010; Gavrilova e Gavrilov, 2010). Such increase is essentially due to a progressive decrease in overall mortality, around 1-2% per year (Jeune e Vaupel, 1995, 1999) and an increase of octogenarian survival (Vaupel, 1997; Caselli et al., 2006; Blagosklonny, 2010).
Healthy longevity is a complex phenotype determined by a mix of genetic and environmental factors. The heritable component of human longevity is estimated approximately about 25–30% (Gueresi et al., 2003; Magnolfi et al., 2007; Wijsman et al., 2011). Links and relationships between these factors have not been completely clarified yet (Poulain et al., 2004; Capri et al., 2006; Salvioli et al., 2006; Scola et al., 2008; Slagboom et al., 2011).

In Italy, life expectation was, in 2011, 79,4 years for males and 84,5 years for females (ISTAT). Relevant regional differences have been observed, especially after 60 years of age, and even the gender composition is not homogeneous. Therefore, it is particularly worth to analyse the sex ratio F/M (number of females for each male), and some scientific papers deal with this ratio (Koenig, 2001; Passarino et al., 2002). The importance of sex ratio comes from the biologic fact that life cycle of females is generally longer than the corresponding cycle of males, and this peculiarity of human survival rate has a particular effect at extreme ages: if considering centenarians, there are 5-7 females per male in low mortality countries. (Robine et al., 2006). In Italy sharp differences have been observed in F/M ratio within the last classes of age: the ratio is approximately equal to 2 in Calabria and Sicily (Passarino et al., 2002) and is even greater than 8 in Friuli Venezia Giulia (Gatti and Salaris, 2004). 

The great majority of centenarians is composed by women; this fact would confirm the hypothesis that genetic and physiologic specificity induces higher survival rates even if, among centenarians, physical and functional conditions of females seems to be worse than corresponding males. Indeed, in aged women there are very common some specific pathologies, due to aging process, the same which in men induce a higher mortality, such as cardiovascular and neoplastic diseases (Evert et al., 2003). 
The higher survival rate could also depend partially to a different lifestyle of female people, to a reduced tendency to follow dangerous habits, like smoking and drinking alcohol; moreover, usually women have less stressing everyday habits, possibly associated to a less caloric alimentation. (Franceschi et al., 2000; Magnolfi et al., 2007).

In Sardinia there have been observed lower values of F/M ratio with respect to other Italian regions: 2.7 females per male, with a minimum of 1.4 in Nuoro province (Deiana et al., 1999; Poulain et al., 2004; Robine et al., 2006). It should also be considered that the number of centenarians is very small, therefore small variations (i.e. the death of two persons of the same sex) can have an important effect on the sex ratio, so that random fluctuations can have a relevant impact of this index. The aim of our work is to analyse the spatial and time trend of sex ratio, comparing two different sets of census data (1991 and 2011), with a particular focus on the classes of age above 70 years.
 Materials and Methods
We used Census data (ISTAT, 1991, 2011), considering the updated classification of municipalities in 8 provinces: Cagliari; Carbonia-Iglesias; Medio Campidano; Oristano; Nuoro; Ogliastra; Sassari; Olbia-Tempio, and calculated the sex ratio: 
F/M = Nf / Nm
where Nf is the number of female individuals at each age and Nm is the corresponding number of male individuals. Sex ratio has been calculated for every class of age above 70 years, and we classificated them in five-year classes.

Results
In Table 1 and 2 we reported the sex ratio at each class of age, separating male and female individuals, with the present classification in 8 provinces, considering the Censuses 1991 and 2011.

Tab. 1. Sex ratio F/M by class of age and province (1991)
	Province
	Age:   70 - 74
	75 – 79
	80 - 84
	85 - 89
	90 - 94
	95 - 99
	100 - 104

	Cagliari
	125.5%
	135.8%
	150.9%
	180.3%
	216.5%
	231.1%
	225.0%

	Carbonia-Iglesias
	117.6%
	114.1%
	132.7%
	146.2%
	197.0%
	190.5%
	900.0%

	Medio Campidano
	124.4%
	126.5%
	130.3%
	145.1%
	128.5%
	165.2%
	(no males)

	Oristano
	127.5%
	126.3%
	136.4%
	143.0%
	145.1%
	138.0%
	80.0%

	Nuoro
	128.7%
	134.4%
	137.4%
	142.4%
	137.1%
	155.4%
	280.0%

	Ogliastra
	134.0%
	125.6%
	130.6%
	158.9%
	112.8%
	90.0%
	100.0%

	Sassari
	128.4%
	125.8%
	144.7%
	179.4%
	204.7%
	256.9%
	300.0%

	Olbia-Tempio
	125.5%
	122.0%
	137.5%
	154.3%
	145.1%
	157.9%
	66.7%

	
	
	
	
	
	
	
	

	Sardinia
	126.2%
	128.1%
	141.0%
	161.2%
	169.8%
	184.6%
	189.2%

	Italy
	136.3%
	150.1%
	178.4%
	235.4%
	281.7%
	324.9%
	366.5%


Tab. 2. Sex ratio F/M by class of age and province (2011)
	Province
	Age: 70 - 74
	75 – 79
	80 - 84
	85 - 89
	90 - 94
	95 - 99
	100 - 104

	Cagliari
	115.5%
	132.7%
	159.7%
	196.0%
	243.7%
	239.9%
	234.3%

	Carbonia-Iglesias
	122.5%
	133.9%
	161.8%
	191.7%
	189.9%
	267.9%
	214.3%

	Medio Campidano
	115.7%
	123.9%
	141.7%
	169.2%
	190.2%
	192.8%
	750.0%

	Oristano
	115.5%
	131.5%
	158.4%
	185.3%
	220.9%
	184.4%
	400.0%

	Nuoro
	125.1%
	143.9%
	164.2%
	123.6%
	139.2%
	136.6%
	171.4%

	Ogliastra
	131.1%
	133.2%
	134.5%
	174.7%
	189.2%
	293.5%
	116.7%

	Sassari
	119.9%
	133.4%
	159.7%
	201.0%
	224.4%
	250.0%
	421.4%

	Olbia-Tempio
	109.8%
	121.1%
	143.1%
	174.0%
	202.5%
	189.3%
	141.7%

	
	
	
	
	
	
	
	

	Sardinia
	117.9%
	132.3%
	156.4%
	185.4%
	215.1%
	223.4%
	265.6%

	Italy
	118.8%
	133.6%
	161.8%
	210.6%
	273.1%
	352.5%
	420.8%


	
	
	
	
	
	
	

	
	
	
	
	
	
	


Considering these tables, we have the confirmation that Sardinia, starting from 85 years of age, has a sex ratio which is sensibly lower than national Italian corresponding values, and in particular this is evident in Nuoro province, where the sex ratio is particularly low, with the only exception of the last class in 1991 (a datum coming out from very small numbers, and which is nevertheless much lower than overall Italian value), and with no exceptions in 2011. 
Discussion

The geographic distribution of the final classes of age has been studied in many (Samuelsson et al., 1997; Andersen-Ranberg et al., 2001; Evert et al., 2003). For which concerns the genetic component, it has been estimated that about 23% (males) and 20% (females) of variability of human duration of life would be genetically determined. (Mc Gue et al., 1993; Herskind et al., 1996). There may be, however, small sub-populations having a particular genetic tendency in favor of longevity (Wilmoth, 1997). This hypothesis is corroborated by many scientific papers referring to Sardinia (Deiana et al., 1999, 2002; Poulain et al., 2001, 2004, 2006, 2009). According to some authors, such tendency involves mostly male individuals (Robine et al., 2006), thus inducing a sex ratio which is sensibly lower than in other places.
Analysing the sex ratio F/M among aged people (over 70), we are trying to individuate a local specificity in Sardinia, finding the provinces where this specificity is more evident. The main aim was to individuate when and where this lower sex ratio was more different with respect to Sardinian and Italian corresponding values. We considered the present classification, since the 8 provinces are more internally homogeneous than the “historic” 4 provinces. Surely the results observed in Nuoro province (and also, less regularly, in Olbia-Tempio, adjoining Nuoro) suggest to search the kernel of less feminine longevity in the Northern-Eastern part of the region. The analysis should be implemented by analysing the F/M ratio, extending the time analysis (both considering censuses and  inter-census surveys) and with a more detailed spatial classification, to have a better overview of this phenomenon. Finally, the sex ratio observed in Sardinia should be compared to the corresponding values of other Italian regions, searching for similarities and differences in longevity.
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