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Figure S2. Italian provinces by GDP per capita and rates of extreme longevity. According to figures 1130 

from the Italian national statistics office and regional GDP data from the OECD, purchase-power parity 

adjusted GDP is negatively correlated with the frequency of (a) centenarians, (b) SSCs and (c) 

supercentenarians per capita across Italy: a pattern repeated in employment rates (d-f). Furthermore, the 

total number of 90+ year old people, shown here in log scale, is also negatively associated with the per 

capita number of centenarians (g), SSCs (h) and supercentenarians (i) across Italy. Linear mixed model 1135 

regressions shown in green, Sardinian provinces shown in blue.  
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Figure S3. Historical life expectancy in the home region of birth for French 

supercentenarians. Supercentenarians are born in regions with an 84-day shorter life 

expectancy at birth, a non-significant reduction relative to the national average (one sample t-test 1140 

NS; p = 0.52; N=143). Comparisons for supercentenarians born in overseas provinces and 

imperial holdings are unavailable, data show metropolitan France only. 
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 1145 

Figure S4. Age heaping of supercentenarian births. The distribution of modern birthdates (a), shown 

here by 70 million US birthdates observed from 1969-1988, display limited variation across days of the 

month. However, supercentenarian birth dates in the GRG (N = 1739) are 142% more likely to be born on 

the first day of the month and 118% more likely to be born on days that are multiples of five (orange 

points) compared with randomly distributed births (b). Age heaping on the first day of the month or in 1150 

multiples of five is not as clear in the IDL data (c), possibly as a result of the removal of US birth days 

and months, or differences in cultural patterns (the 25th is heavily under-represented) and data quality. 

Points are labeled by the percentage of births over- or under-represented, relative to random sampling. 
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Figure S5. Distribution of life expectancy estimates in US small-area census tracts, 

including the Loma Linda ‘blue zone’. When calculated independently by the Centers for 

Disease Control, the suburbs of Loma Linda range from the 27th to 75th percentiles of life 

expectancy at birth in the USA (green lines), relative to all other census tracts (orange). The 1160 

absolute upper estimate, the female-only life expectancy calculated by ‘blue zone’ proponents 

(blue line), falls in the 98th percentile of life expectancy: high, but still behind 1401 longer-lived 

US census tracts and the nations of Japan, Singapore, Monaco, Spain, and South Korea. 
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Table S1. Top 20 UK regions for the density of 105+ year old people, or SSCs, per capita. 

   National Ranking, 1 = Worst, 131 = Best 

Region Total 
SSCs 

SSCs 
per 

capita 
(rank) 

Income 
Deprivation 
Affecting 

Older People 

90+ year-
olds per 
capita  

(1=fewest) 

Index of 
Multiple 

Deprivation 
Crime 
rate 

Health 
index  

Tower Hamlets 15 1 1 1 26 23 52  

Lewisham & 
Southwark 31 2 8 5 41 26 59  

Darlington 5 3 62 85 46 14 32  

Lambeth 15 4 5 3 49 18 56  

Camden & City of 
London 11 5 55 18 90 119 110  

Kensington & 
Chelsea and 

Hammersmith & 
Fulham 

15 6 16 10 67 37 112  

Isle of Wight 6 7 72 128 58 92 61  

East Cumbria 11 8 120 121 94 130 82  

Southampton 10 9 42 42 34 3 30  

Portsmouth 8 10 44 65 33 10 48  

Derby 9 11 48 64 40 75 33  

North and West 
Norfolk 9 12 90 126 64 129 51  

Telford and 
Wrekin 6 13 49 21 51 53 38  

Manchester 18 14 3 6 4 1 3  

Haringey & 
Islington 16 15 4 4 28 8 65  

Leicester 11 16 7 17 17 25 27  

Tyneside 27 17 29 62 25 39 16  

Liverpool 15 18 6 16 2 12 2  

Suffolk 23 19 101 120 86 91 97  

East Kent 16 20 69 123 57 49 64  

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted May 3, 2020. ; https://doi.org/10.1101/704080doi: bioRxiv preprint 

https://doi.org/10.1101/704080
http://creativecommons.org/licenses/by-nc-nd/4.0/


63 

         
Table S2. Top 20 French regions for supercentenarians per capita (metropolitan and ranked 
overseas territories only). 

    National Ranking, 1 = Worst, 101 = Best 

Region 
Super-

centenarians 
(IDL) 

Super-
cent. per 

capita 
(rank) 

Poverty 
rate ages 
75+ (%) 

Poverty rate 
ages 75+ Poverty rate 

GDP per 
capita, 

PPS adjusted 

Creuse 3 1 17.0 4 16 4 

Martinique 8 2 31.1 2 2 46 

Guadeloupe 8 3 - - - 19 

Cantal 2 4 13.9 10 60 21 

Haute-Loire 3 5 11.1 26 77 10 

Lozère 1 6 14.5 7 52 27 

Lot 2 7 12.2 17 46 36 

Indre 2 8 10.5 32 43 22 

Yonne 3 9 7.0 75 44 39 

Aude 3 10 14.4 8 5 11 

Tarn 3 11 11.1 25 33 13 

Paris 17 12 9.6 39 27 100 

Jura 2 13 8.5 56 84 34 

Maine-et-Loire 6 14 6.8 83 85 59 

Aveyron 2 15 12.6 16 57 42 

Hautes-Alpes 1 16 9.9 38 53 48 

Orne 2 17 8.3 61 26 25 

Ariège 1 18 12.8 15 14 6 

Corse-du-Sud 1 19 15.9 5 19 75 

Alpes-de-Haute-
Provence 16 20 10.8 69 123 40 
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Table S3. Top 20 Italian provinces and regions for supercentenarians per capita. 
 

    National Ranking, 1 = Worst 116 = Best 

Province Region 
Super-

centenarians 
per 100k (l110) 

Rank 
l110 

Survival 
to age 55 Unemployment 

GDP per 
capita, 
PPS 

adjusted 

90+ year-
olds per 
capita  

(1=fewest) 

Olbia-Tempio Sardinia 27 1 7 14 41 8 

Medio 
Campidano Sardinia* 23 2 2 2 1 33 

Carbonia-
Iglesias Sardinia 15 3 3 4 13 43 

Isernia Molise 13 4 4 3 34 102 

Matera Basilicata 6 5 61 15 17 23 

Prato Tuscany 6 6 114 40 80 59 

L'Aquila Abruzzo 5 7 65 39 49 82 

Rieti Lazio 5 8 8 7 31 80 

Belluno Veneto 4 9 45 29 96 91 

Campobasso Molise 4 10 38 22 35 76 

Catanzaro Calabria 4 11 59 52 26 31 

Gorizia 
Friuli-

Venezia 
Giulia 

4 12 34 10 64 107 

Ogliastra Sardinia* 4 13 1 1 23 66 

Pistoia Tuscany 4 14 87 37 59 84 

Metropolitan 
City of Rome Lazio 4 15 81 111 104 24 

Vibo Valentia Calabria 4 16 12 6 4 38 

Brescia Lombardy 3 17 90 106 94 25 

Chieti Abruzzo 3 18 64 64 53 71 

Cremona Lombardy 3 19 67 56 75 60 

Fermo Marche 3 20 35 - - - 
 
* 'Blue zone’ region  1175 
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Table S4. Top 20 Japanese prefectures for centenarians per capita in 2015. 
 

    National Ranking, 1 = Worst, 47 = Best 

Prefecture Centenarians 
(total) 

Rank 
Centenarians 

per capita 

Poverty rate 
(%) Poverty rate Financial 

strength 
Income per 
capita 2011 

Shimane 515 1 16.7 30 1 13 

Kochi 486 2 23.7 4 2 6 

Okinawa* 872 3 34.8 1 5 1 

Kagoshima 985 4 24.3 2 6 5 

Tottori 334 5 18.9 21 3 2 

Yamaguchi 806 6 16.9 27 23 36 

Kumamoto 972 7 21.5 10 16 11 

Saga 441 8 15.6 35 13 10 

Toyama 554 9 11.2 47 25 44 

Okayama 980 10 20.6 15 29 17 

Ehime 720 11 20.2 17 20 12 

Miyazaki 566 12 23.0 6 9 3 

Nagasaki 700 13 22.2 8 7 7 

Hiroshima 1395 14 16.9 26 35 35 

Kagawa 482 15 17.2 24 27 28 

Tokushima 377 16 21.8 9 8 33 

Niigata 1105 17 16.0 33 19 21 

Nagano 1000 18 15.5 36 26 25 

Yamanashi 392 19 19.1 20 18 34 

Oita 536 20 21.3 13 15 19 

 
* 'Blue zone’ region 
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