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Fig. A1:  Continuation
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Fig. A3: Prevalence by sex smoothed by different methods considering 5-year
age groups, year 2017, selected European countries
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Fig. Ad4: Prevalence by sex smoothed by different methods and extrapolated to
age 100+, considering 5-year age groups, by GAM, year 2017, selected
European countries
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Fig. A5: Prevalence by sex smoothed by different methods and extrapolated to
age 100+, considering 5-year age groups, by GAM, year 2017, Germany
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Tab. A1: Healthy Life Years (HLY) at birth and %HLY of total life expectancy, by
sex and different smoothing methods, selected EU countries, 2017
Country No disability Half the Splines Polynomial GAM®
disability penalty
HLY %HLY HLY %HLY HLY %HLY HLY 9%HLY HLY %HLY
Women
Austria 59.3 706 584 695 58.2 69.3 582 693 574 684
Belgium 65.9 785 648 772 64.2 765 643 766 641 76.4
Bulgaria 66.4 84.7 66.1 84.3 66.4 847 664 847 66.1 844
Croatia 58,5 72.2 584 721 586 723 586 723 578 713
Cyprus 66.1 785 66.0 784 659 783 658 781 651 774
Czechia 63.1 769 625 76.3 631 769 63.0 769 613 74.8
Denmark 604 727 598 720 599 720 599 720 574 69.1
Estonia 587 711 576 69.7 574 695 573 694 56.4 68.3
Finland 578 684 56.6 670 575 68.0 574 680 534 63.2
France 66.7 778 66.2 773 66.3 774 663 774 656 765
Germany™” 68.1 816 675 809 671 804 671 804 66.2 794
Greece 65.4 78.0 654 779 658 784 656 78.2 643 76.6
Hungary 61.8 78.0 61.1 771 61.2 77.2 61.2 77.2 611 771
Iceland 60.2 714 59.8 709 624 740 623 739 58.0 68.8
Ireland 70.6 84.0 695 827 69.8 83.0 70.0 83.3 69.7 83.0
Italy 679 79.7 675 79.2 674 791 674 791 66.3 779
Latvia 53.5 671 529 66.4 529 66.3 528 66.3 520 65.2
Lithuania 59.9 744 593 737 599 744 597 742 595 73.9
Luxembourg 60.5 71.6 577 684 58.2 689 584 69.2 581 689
Netherlands 58.0 69.6 56.9 68.3 574 688 574 689 552 66.2
Norway 70.0 83.0 698 828 70.6 838 70.7 839 709 84.
Poland 64.3 78.6 638 780 641 783 641 783 631 771
Portugal 58.2 68.8 576 681 579 685 578 683 558 66.0
Romania 59.0 746 585 741 586 742 586 741 579 733
Serbia 66.7 854 66.7 854 66.6 852 665 852 66.0 84.6
Slovakia 56.2 69.7 b55.2 684 556 688 556 689 552 684
Slovenia 56.5 67.3 55.0 655 549 654 551 656 534 63.6
Spain 70.3 816 698 81.0 70.3 816 70.3 816 68.8 79.9
Sweden 721 857 705 839 712 84.6 71.3 848 70.8 84.2
Switzerland 615 71.8 604 706 601 70.2 60.0 70.0 585 68.3
UK 63.8 76.8 62.8 755 628 756 628 756 613 73.8
Men

Austria 58.9 741 579 729 579 729 579 73.0 574 723
Belgium 65.2 823 64.3 811 641 809 641 809 637 804
Bulgaria 63.3 88.6 63.3 88.6 63.3 886 63.3 886 63.0 88.2
Croatia 57.8 77.1 571 76.2 570 761 57.0 76.2 574 76.6
Cyprus 65.4 815 647 80.7 651 81.2 652 81.3 645 804
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Tab. A1: Continuation

Country No disability Half the Splines Polynomial GAM®
disability penalty

HLY %HLY HLY %HLY HLY 9%HLY HLY %HLY HLY 9%HLY
Czechia 61.5 80.8 60.7 79.8 60.9 80.0 60.9 801 606 79.6
Denmark 59.7 75.4 591 746 59.3 748 593 749 571 721
Estonia 559 75.8 553 74.9 551 74.7 55.2 747 53.8 72.9
Finland 59.0 74.8 578 733 583 739 583 739 570 722
France 63.8 80.1 635 79.8 63.6 799 63.6 799 628 789
Germany™” 66.1 839 657 835 653 830 653 830 648 824
Greece 64.8 82.2 64.7 821 64.8 82.2 647 821 635 805
Hungary 60.3 83.2 60.0 828 60.0 827 60.0 828 594 819
Iceland 65.6 80.9 653 805 656 809 658 811 63.6 784
Ireland 686 853 681 847 685 851 685 852 678 84.3
Italy 670 83.0 66.9 828 66.9 828 66.8 827 658 814
Latvia 51.6 739 506 725 506 725 50.7 726 50.8 7238
Lithuania 574 81.2 571 80.8 56.9 80.5 56.9 805 56.1 79.3

Luxembourg 628 786 625 782 617 772 616 771 604 756
Netherlands 621 774 616 769 619 772 619 772 604 753

Norway 721 891 708 874 706 872 70.6 872 704 86.9
Poland 61.2 829 604 818 60.6 820 607 821 604 817
Portugal 61.0 778 599 764 602 768 60.2 76.7 595 76.0
Romania 59.6 83.3 59.2 8277 59.2 827 59.2 827 59.2 827
Serbia 64.6 88.3 64.6 883 647 885 647 885 643 879
Slovakia 56.1 76.0 55.8 75.6 557 755 557 754 552 748
Slovenia 56.9 728 56.0 71.6 565 722 56.6 724 551 705
Spain 69.3 86.0 68.6 852 688 853 689 854 685 85.0
Sweden 731 905 727 899 731 905 73.0 904 709 877
Switzerland 629 770 610 748 613 752 614 753 617 756
UK 649 816 64.2 808 638 80.3 63.8 80.2 624 785

Note: Small differences between the official EU HLY indicator may occur since Eurostat
uses life tables that close at age 85+, while we recalculate the Eurostat life tables to close
at either 80+ or 74+ by summing the person-years lived at each age and then computing
the life table following the conventional procedure of Preston et al. (2001). However, we
are using age-specific prevalence and Eurostat life tables by single years of age, while
the official estimates are from 5-year age groups, so differences may occur for some
countries.

* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.

** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat
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Tab. A2: Healthy Life Years (HLY) at age 65 and %HLY of total life expectancy, by
sex and different smoothing methods, selected EU countries, 2017
Country No disability Half the Splines Polynomial GAM"
disability penalty
HLY %HLY HLY %HLY HLY 9%HLY HLY %HLY HLY 9%HLY
Women
Austria 89 4.4 89 414 86 40.2 8.6 40.1 8.4 39.1
Belgium 128 58,6 128 586 119 545 11,9 543 11.6 53.0
Bulgaria 9.1 51.2 9.1 51.2 9.4 528 9.3 524 9.1 51.1
Croatia 48 254 4.8 254 5.0 26.6 50 26.6 4.5 237
Cyprus 8.5 40.1 8.5 40.1 8.4 39.9 8.3 39.0 8.1 38.4
Czechia 8.5 429 8.5 429 9.0 454 89 45.0 8.1 40.7
Denmark 12.0 57.7 12.0 577 11.9 57.3 11.9 57.1 11.4 55.0
Estonia 6.4 30.6 6.4 30.6 6.1 29.1 6.0 28.9 5.8 28.0
Finland 9.5 4238 9.5 428 10.3 46.8 10.2 46.3 8.8 39.8
France 12.2 515 12.2 515 123 51.8 12.2 51.6 11.8 49.6
Germany** 13.2 621 13.2 621 128 60.2 128 60.3 11.8 5b5.8
Greece 7.8 36.4 7.8 36.4 8.2 38.2 8.1 37.7 71 33.1
Hungary 7.0 38.0 7.0 38.0 71 385 71 38.4 6.7 36.5
Iceland 11.1 51.8 111 51.8 13.7 641 13.6 63.7 131 61.2
Ireland 14.0 65.3 14.0 653 141 66.0 14.2 66.3 135 63.0
Italy 10.8 48.1 10.8 481 106 47.2 105 470 9.5 425
Latvia 4.4 234 4.4 234 4.3 229 4.3 228 4.2 221
Lithuania 5.3 272 5.3 27.2 6.0 31.2 6.0 31.0 59 304
Luxembourg 8.7 40.3 8.7 40.3 9.1 419 9.1 422 8.7 40.3
Netherlands 9.6 455 9.6 455 101 475 10.0 474 9.3 439
Norway 15.2 706 15.2 706 16.0 74.2 16.0 74.2 16.9 78.2
Poland 8.6 426 8.6 426 8.9 441 8.8 43.8 79 393
Portugal 6.8 30.7 6.8 30.7 71 32.0 7.0 31.6 6.3 28.3
Romania 5.3 291 5.3 291 5.5 29.9 5.5 3041 4.8 26.1
Serbia 9.9 585 9.9 585 9.8 574 9.7 57.2 9.4 555
Slovakia 4.1 21.5 4.1 21.5 4.5 23.7 46 24.0 3.9 203
Slovenia 7.4 34.2 7.4 34.2 7.2 33.0 7.2  33.1 6.6 30.5
Spain 125 53.3 125 53.3 129 553 129 551 11.3 48.5
Sweden 15.7 72.8 157 728 16.3 756 16.3 758 15.2 70.7
Switzerland 10,9 476 109 476 105 46.0 10.3 454 104 456
UK 11.6 548 116 548 1.6 548 115 545 11.2 531
Men

Austria 8.3 448 83 448 83 447 8.3 44.7 8.0 43.0
Belgium 115 619 115 619 11.2 606 1.2 606 10.9 58.9
Bulgaria 86 60.8 8.6 60.8 85 604 85 603 84 599
Croatia 5.0 324 5.0 324 5.0 325 5.0 325 5.0 32.0
Cyprus 9.6 51.8 9.6 51.8 101 54.2 1041 54.1 9.3 49.9




Online Appendix: The Sensitivity of the Healthy Life Years Indicator

« A13

Tab. A2: Continuation
Country No disability Half the Splines Polynomial GAM"
disability penalty

HLY %HLY HLY %HLY HLY %HLY HLY %HLY HLY %HLY
Czechia 7.6 46.9 7.6 46.9 7.7 478 7.7 476 7.2 445
Denmark 1.0 604 11.0 604 1.3 620 1.3 620 107 58.6
Estonia 6.2 397 6.2 39.7 59 377 59 378 5.2 333
Finland 8.8 47.8 8.8 478 9.2 497 9.1 49.6 8.5 46.0
France 10.1 51.7 10.1 51.7 10.2 52.0 101 51.6 9.9 50.7
Germany™" 1.9 657 11.9 657 1.5 636 11.5 635 10.8 59.6
Greece 8.2 44.0 8.2 44.0 83 449 83 444 7.6 40.7
Hungary 6.7 46.3 6.7 46.3 6.7 46.2 6.7 46.2 6.4 43.9
Iceland 13.5 68.0 135 68.0 13.7 69.2 13.8 695 12.2 618
Ireland 129 68.0 129 68.0 132 695 13.2 696 124 653
Italy 10.0 521 10.0 521 10.0 519 9.9 517 9.4 48.8
Latvia 4.2 30.0 4.2 30.0 41 289 4.0 285 4.0 28.2
Lithuania 6.3 435 6.3 435 5.9 409 5.9 40.7 5.6 38.9
Luxembourg 10.7 57.3 10.7 573 9.8 528 9.8 525 9.1 49.0
Netherlands 101 54.2 101 54.2 10.3 553 10.3 551 9.7 517
Norway 157 815 157 815 155 801 154 79.9 152 78.8
Poland 8.3 521 8.3 521 8.5 53.2 8.4 531 7.8 489
Portugal 8.0 435 8.0 435 8.3 45.3 8.3 453 76 418
Romania 6.0 407 6.0 40.7 6.0 405 6.0 405 5.6 38.2
Serbia 9.3 644 9.3 644 95 654 94 65.2 9.1 627
Slovakia 3.8 251 3.8 251 3.8 25.0 39 252 39 252
Slovenia 74 42.2 74 42.2 8.0 45.2 8.0 454 6.6 37.6
Spain 123 639 123 639 124 641 124 64.0 117 605
Sweden 151 789 151 789 156 814 156 81.2 149 778
Switzerland 104 52.2 104 522 107 53.6 107 53.7 10.7 53.3
UK 11.2 598 11.2 598 108 575 10.8 573 104 55.2

Note: Small differences between the official EU HLY indicator may occur since Eurostat
uses life tables that close at age 85+, while we recalculate the Eurostat life tables to close
at either 80+ or 74+ by summing the person-years lived at each age and then computing
the life table following the conventional procedure of Preston et al. (2001). However, we
are using age-specific prevalence and Eurostat life tables by single years of age, while
the official estimates are from 5-year age groups, so differences may occur for some

countries.

* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.

** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat
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Tab. A3: Healthy Life Years (HLY) at birth, by different smoothing and
extrapolation methods, with 95% confidence intervals, selected EU
countries, 2017
Country Age 0
Splines penalty Polynomial GAM*
HLY 95%Cl HLY 95%Cl HLY 95%Cl
Women
Austria 58.2 55.1 61.2 58.2 55.9 60.6 57.4 55.8 59.1
Belgium 64.2 614 670 643 619 66.6 64.1 62.2  66.1
Bulgaria 66.4 64.0 683 664 647 67.8 66.1 64.7 676
Croatia 586 56.8 599 586 572 59.6 578 56.6 58.9
Cyprus 659 63.2 679 658 637 672 651 63.2 67.1
Czechia 63.1 60.5 655 63.0 611 64.8 61.3 59.0 63.6
Denmark 59.9 558 635 599 567 626 574 547 60.2
Estonia 57.4 551 59.6 573 556 591 56.4 545 583
Finland 57.5 53.5 61.4 57.4 54.4 60.4 53.4 49.7 57.1
France 66.3 641 684 66.3 646 681 656 64.3 66.9
Germany™” 671 652 689 671 65,6 685 66.2 648 677
Greece 65.8 64.3 66.8 656 645 665 643 63.2 654
Hungary 61.2 59.0 634 61.2 596 629 61.1 59.6 62.6
Iceland 624 549 681 623 56.8 66.6 580 53.8 62.2
Ireland 69.8 66.9 72.6 70.0 67.6 72.3 69.7 67.7 71.8
Italy 674 66.0 688 674 663 684 663 653 674
Latvia 529 50.3 552 528 509 546 520 50.2 53.8
Lithuania 59.9 56.3 63.1 59.7 570 622 595 570 619
Luxembourg 58.2 54.3 62.1 58.4 55.2 61.6 58.1 54.6 61.7
Netherlands 57.4 54.3 60.4 57.4 54.9 59.9 55.2 53.1 57.3
Norway 706 666 735 707 676 728 709 68.1 73.7
Poland 64.1 62.5 65.6 64.1 62.9 65.2 631 61.9 64.3
Portugal 579 554 60.3 578 558 596 558 54.0 576
Romania 586 56.7 604 586 569 599 579 56.5 594
Serbia 66.6 645 677 665 65.0 674 66.0 65.1 67.0
Slovakia 556 53.3 579 556 539 573 552 53.8 56.6
Slovenia 54.9 51.1 58.7 55.1 51.9 58.3 53.4 50.1 56.8
Spain 70.3 68.4 721 70.3 68.8 71.8 68.8 67.3 70.3
Sweden 71.2 67.6 74.7 71.3 68.6 73.9 70.8 68.5 731
Switzerland 60.1 575 628 60.0 579 620 585 56.5 60.5
UK 62.8 61.0 646 628 61.3 643 61.3 59.7 629
Men

Austria 579 554 604 579 559 599 574 56.0 58.9
Belgium 64.1 61.5 66.6 64.1 62.2 66.0 637 624 65.0
Bulgaria 63.3 614 643 63.3 619 640 63.0 620 64.0
Croatia 570 550 59.0 570 555 586 574 56.4 583
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Tab. A3: Continuation
Country Age 0
Splines penalty Polynomial GAM"*
HLY 95%Cl HLY 95%Cl HLY 95%Cl

Cyprus 65.1 62.1 68.0 65.2 62.9 67.4 64.5 62.9 66.2
Czechia 60.9 58.5 63.2 60.9 59.0 62.8 60.6 58.7 62.5
Denmark 59.3 55.0 63.0 59.3 56.0 62.1 57.1 53.9 60.3
Estonia 55.1 52.4 57.7 5.2 53.0 57.0 53.8 51.4 56.3
Finland 58.3 55.1 61.5 58.3 55.9 60.7 57.0 54.7 59.2
France 63.6 61.3 65.6 63.6 61.8 65.0 62.8 61.3 64.3
Germany™” 65.3 635 671 653 63.8 66.7 648 635 66.2
Greece 64.8 63.4 65.8 64.7 63.7 65.5 63.5 62.4 64.5
Hungary 60.0 58.1 61.6 60.0 58.6 61.2 59.4 58.1 60.7
Iceland 65.6 59.9 69.9 65.8 61.3 69.2 63.6 60.4 66.8
Ireland 68.5 65.7 71.0 68.5 66.3 70.4 67.8 66.2 69.4
Italy 66.9 65.6 67.9 66.8 65.7 67.6 65.8 64.8 66.8
Latvia 50.6 48.0 3.2 50.7 48.7 52.7 50.8 49.5 52.1
Lithuania 56.9 54.3 58.9 56.9 54.9 8.4 56.1 54.2 58.0
Luxembourg 61.7 57.4 65.0 61.6 58.3 64.1 60.4 58.3 62.4
Netherlands 61.9 59.2 64.3 61.9 59.9 63.7 60.4 58.9 61.9
Norway 70.6 66.8 74.4 70.6 67.8 73.4 70.4 68.1 72.6
Poland 60.6 58.6 62.6 60.7 59.2 62.1 60.4 59.2 61.5
Portugal 60.2 58.3 62.1 60.2 58.7 61.6 59.5 58.2 60.9
Romania 59.2 57.4 60.9 59.2 57.9 60.4 59.2 58.2 60.2
Serbia 64.7 62.5 65.9 64.7 63.1 65.6 64.3 63.3 65.3
Slovakia 55.7 53.6 57.5 55.7 54.1 57.0 b5.2 53.9 56.5
Slovenia 56.5 52.5 60.3 56.6 53.6 59.4 55.1 53.0 57.2
Spain 68.8 66.9 70.7 68.9 67.4 70.4 68.5 67.6 69.5
Sweden 731 70.5 75.5 73.0 71.0 74.8 70.9 68.0 73.7
Switzerland 61.3 58.3 64.4 61.4 59.1 63.8 61.7 59.9 63.4
UK 63.8 61.6 66.0 63.8 62.1 65.4 62.4 60.6 64.3

Note: We recalculate the Eurostat life tables to close at either 80+ or 74+ by summing the
person-years lived at each age and then computing the life table following the conventional

procedure of Preston et al. (2001).

* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.
** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;

Eurostat
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Tab. A4: Healthy Life Years (HLY) at age 65, by different smoothing and
extrapolation methods, with 95% confidence intervals, selected EU
countries, 2017
Country Age 65
Splines penalty Polynomial GAM”
HLY 95%Cl HLY 95%Cl HLY 95%Cl
Women
Austria 8.6 7.7 9.6 8.6 7.8 9.5 8.4 7.8 9.0
Belgium 11.9 11.0 12.8 11.9 11.0 12.7 11.6 10.7 12.5
Bulgaria 9.4 8.8 10.0 9.3 8.8 9.8 9.1 8.4 9.8
Croatia 5.0 4.5 5.5 5.0 4.6 5.5 4.5 4.2 4.8
Cyprus 8.4 7.6 9.3 8.3 7.6 9.0 8.1 7.3 9.0
Czechia 9.0 8.2 9.7 8.9 8.3 9.5 8.1 7.5 8.7
Denmark 11.9 10.7 13.2 11.9 10.8 13.0 11.4 10.7 12.2
Estonia 6.1 5.4 6.8 6.0 5.4 6.6 5.8 5.3 6.3
Finland 10.3 9.1 1.6 10.2 9.1 11.3 8.8 8.0 9.6
France 12.3 11.5 13.0 12.2 11.56 12.9 11.8 11.1 12.4
Germany** 12.8 121 13.4 12.8 12.2 13.4 11.8 11.2 12.5
Greece 8.2 1.7 8.6 8.1 7.7 8.5 71 6.7 7.5
Hungary 71 6.5 7.7 71 6.5 7.6 6.7 6.1 7.3
Iceland 13.7 11.4 16.0 13.6 1.7 15.6 131 11.8 14.4
Ireland 14.1 13.2 15.0 14.2 13.4 15.0 13.5 124 14.6
Italy 10.6 10.1 11.0 10.5 10.1 10.9 9.5 9.1 10.0
Latvia 4.3 3.6 5.1 4.3 3.7 4.9 4.2 3.8 4.6
Lithuania 6.0 5.0 71 6.0 5.1 6.9 5.9 5.1 6.7
Luxembourg 9.1 7.9 10.3 9.1 8.0 10.3 8.7 7.4 10.1
Netherlands 10.1 9.1 11.0 10.0 9.2 10.9 9.3 8.7 9.9
Norway 16.0 14.8 17.3 16.0 14.9 171 16.9 15.7 18.1
Poland 8.9 8.4 9.4 8.8 8.4 9.3 7.9 7.5 8.4
Portugal 71 6.3 7.9 7.0 6.3 7.7 6.3 5.8 6.7
Romania 5.5 4.9 6.0 5.5 5.0 6.0 4.8 4.3 5.2
Serbia 9.8 9.2 10.3 9.7 9.3 10.2 9.4 9.0 9.9
Slovakia 4.5 3.9 5.2 4.6 4.0 5.1 3.9 3.5 4.3
Slovenia 7.2 6.0 8.4 7.2 6.0 8.3 6.6 5.9 7.3
Spain 12.9 12.3 13.6 12.9 12.3 13.4 11.3 10.7 12.0
Sweden 16.3 15.2 17.3  16.3 15.4 17.2 15.2 14.4 16.0
Switzerland 10.5 9.6 11.4 10.3 9.6 1.1 10.4 9.7 1.1
UK 11.6 11.0 121 11.5 11.0 12.0 11.2 10.6 11.8
Men

Austria 8.3 7.6 9.0 8.3 7.6 8.9 8.0 7.4 8.5
Belgium 11.2 10.5 11.9 11.2 10.6 11.8 10.9 10.3 11.5
Bulgaria 8.5 8.1 9.0 8.5 8.1 8.9 8.4 7.9 8.9
Croatia 5.0 4.5 5.5 5.0 4.6 5.5 5.0 4.6 5.3
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Tab. A4: Continuation

Country Age 65
Splines penalty Polynomial GAM”
HLY 95%ClI HLY 95%ClI HLY 95%ClI
Men

Cyprus 10.1 9.3 10.9 10.1 9.4 10.8 9.3 8.5 10.0
Czechia 7.7 71 8.3 7.7 71 8.3 7.2 6.7 7.8
Denmark 11.3 10.1 12.5 11.3 10.2 12.3 10.7 9.8 11.5
Estonia 5.9 5.2 6.6 5.9 5.3 6.5 5.2 4.5 5.9
Finland 9.2 8.2 10.1 9.1 8.3 9.9 8.5 7.8 9.1
France 10.2 9.5 10.9 10.1 9.5 10.7 9.9 9.3 10.6
Germany** 11.5 10.9 121 11.5 11.0 12.0 10.8 10.2 11.4
Greece 8.3 7.9 8.8 8.3 7.9 8.6 7.6 7.2 7.9
Hungary 6.7 6.3 7.1 6.7 6.3 7.1 6.4 5.8 6.9
Iceland 13.7 12.0 15.4 13.8 12.3 15.2 12.2 11.0 13.5
Ireland 13.2 12.4 14.0 13.2 12.5 13.9 12.4 11.6 13.2
Italy 10.0 9.6 10.3 9.9 9.6 10.3 9.4 8.9 9.8
Latvia 4.1 3.5 4.7 4.0 3.5 4.6 4.0 3.5 4.4
Lithuania 5.9 5.3 6.5 5.9 5.3 6.4 5.6 4.9 6.3

Luxembourg 9.8 8.6 11.0 9.8 8.7 10.8 9.1 8.2 10.0
Netherlands 10.3 9.6 1.1 10.3 9.7 11.0 9.7 9.1 10.2

Norway 15.5 14.4 16.5 15.4 14.5 16.3 15.2 14.3 16.1
Poland 8.5 7.9 9.0 8.4 8.0 8.9 7.8 7.3 8.3
Portugal 8.3 7.8 8.8 8.3 7.8 8.7 7.6 7.2 8.1
Romania 6.0 5.5 6.4 6.0 5.6 6.3 5.6 5.2 6.1
Serbia 9.5 9.0 10.0 9.4 9.0 9.9 9.1 8.6 9.6
Slovakia 3.8 3.3 4.3 3.9 3.4 4.3 3.9 3.5 4.3
Slovenia 8.0 6.9 9.0 8.0 7.1 8.9 6.6 5.9 7.3
Spain 12.4 11.8 12.9 12.4 11.9 12.9 1.7 1.2 12.2
Sweden 15.6 14.9 16.4 15.6 14.9 16.2 14.9 14.1 15.8
Switzerland 10.7 9.8 11.6 10.7 9.9 1.6 10.7 9.9 11.4
UK 10.8 10.2 11.5 10.8 10.2 11.3 10.4 9.7 11.1

Note: We recalculate the Eurostat life tables to close at either 80+ or 74+ by summing the
person-years lived at each age and then computing the life table following the conventional
procedure of Preston et al. (2001).

* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.

** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat
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Tab. A5: Healthy Life Years (HLY) at age 0 and %HLY of total life expectancy, by
sex for different assumptions, smoothing and extrapolation methods
estimated from 5-year age groups, selected EU countries, 2017

Country Assumptions and smoothing methods, HLY at Age 0, 5-year age group

No disability Half the Splines Polynomial GAM”

disability penalty
HLY %HLY HLY %HLY HLY %HLY HLY 9%HLY HLY %HLY
Women
Denmark 60.1 724 585 706 585 705 585 70.5 575 69.2
Spain 70.2 822 700 819 70.3 823 70.0 820 69.0 80.8
Finland 574 68.2 555 66.0 558 66.4 556 661 537 63.8
France 65.4 76.7 650 76.2 654 767 652 764 645 75.6
Netherlands 577 69.2 56.4 676 564 677 564 677 553 66.3
Sweden 720 855 71.3 847 715 85.0 715 849 70.8 84.2
Germany™" 68.0 816 675 81.0 671 80.6 674 809 66.3 79.6
Men

Denmark 595 75.2 583 73.8 583 737 584 738 571 722
Spain 69.2 86.2 69.0 859 69.0 859 69.0 86.0 686 855
Finland 587 746 574 73.0 574 73.0 575 731 57.2 72.7
France 63.0 794 625 788 626 789 626 789 619 78.0
Netherlands 61.8 77.2 61.2 765 61.1 76.4 61.2 76.5 604 755
Sweden 72.8 90.3 724 89.7 724 89.8 724 89.8 711 88.1
Germany™" 65.9 839 656 835 652 83.0 655 833 648 825

Note: We recalculate the Eurostat life tables to close at either 80+ or 74+ by summing the
person-years lived at each age and then computing the life table following the conventional
procedure of Preston et al. (2001).
* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.
** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat
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Tab. A6: Healthy Life Years (HLY) at age 65, and %HLY of total life expectancy, by
sex for different assumptions, smoothing and extrapolation methods
estimated from 5-year age groups, selected EU countries, 2017

Country Assumptions and Smoothing methods, HLY at Age 65, 5-year age group
No disability Half the Splines Polynomial GAM”
disability Penalty
HLY %HLY HLY 9%HLY HLY 9%HLY HLY %HLY HLY 9%HLY
Women
Denmark 12.0 579 120 579 11.6 56. 11.7 56.6 115 554
Spain 125 551 125 551 13.2 583 124 547 11.6 51.2
Finland 9.4 435 9.4 435 9.8 45.3 9.3 431 89 411
France 11.0 471 11.0 471 11.7 50.2 109 469 105 453
Netherlands 9.6 454 9.6 454 9.7 45.6 9.5 45.0 9.4 445
Sweden 15.6 727 156 727 158 735 156 724 153 71.0
Germany™” 13.2 628 13.2 628 131 623 13.3 63.0 120 56.7
Men
Denmark 10.9 60.2 109 60.2 108 59.7 1.0 60.6 10.9 60.0
Spain 123 649 123 649 125 66.0 122 64.2 10.7 b56.2
Finland 8.9 4838 8.9 4838 8.9 49.0 8.7 478 8.6 473
France 9.3 48.2 9.3 48.2 9.8 50.7 9.3 48.0 9.0 46.7
Netherlands 10.1 546 101 54.6 10.0 54.2 9.9 53.6 9.7 524
Sweden 151 79.2 151 79.2 154 80.7 152 796 11.8 618

Germany™” 1.9 66.2 11.9 66.2 1.6 649 11.9 66.2 150 83.8

Note: We recalculate the Eurostat life tables to close at either 80+ or 74+ by summing the
person-years lived at each age and then computing the life table following the conventional
procedure of Preston et al. (2001).

* For the HLY estimates performed by smoothing and extrapolating the age-specific
prevalence using GAM, we extrapolated the Eurostat life tables to age 100+ using the
Makeham Law of Mortality.

** For Germany, exceptionally, the closeout age was 74+ in all variants except GAM,
when both the age-specific prevalence and the life tables are extrapolated to age 100+.

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat

Technical Note: Criteria of smoothing methods and model

The GAM was fit using restricted maximum likelihood (REML) to choose the
smoothing parameter that best fit the data (Rigby et al. 2005; Wood 2017). The
typical maximum likelihood criterion is defined as (Rigby et al. 2005; Wood 2017):

ML) = —% {n +1og(1Z;]) + n log(r"=;'r) + nlog(2m/n)}
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1
with the covariance matrix that depends on A being: X, = EZQ*ZT +1.

With an independent sample of n observations, the log-likelihood function is then
(Rigby et al. 2005; Wood 2017):

1
L(A,0%) = -3 {0722 r + log(|Z;]) + n log(o?) + nlog(2m)}

wherer =y - X 1
with the maximum likelihood estimate being o, = ;rTE,{lr. In most cases,

02 is not known. The restricted maximum likelihood (REML) then has the following
form (Rigby et al. 2005; Wood 2017):

1
R(A,0%) =LA, 0%) — 3 {log(|X"2;'X|) + m log(2na?)}

1
with the REML estimate of 02 thus being i rems) = mrTza_lr, which yields the
restricted maximum likelihood criterion (Rigby et al. 2005; Wood 2017):

1 21
REML(Q) = -5 @A+ log(IZ;1) + 7ilog(r™2;r) + i log (7) + log|XTZ; !X}

In order to compare the different smoothing methods, we used the root mean
square error (RMSE). The RMSE is defined as the square root of the mean of
the square of all of the error and it measures how far predicted values are from
observed values or how concentrated the data is around the best fit (Christie/Neill
2022). Smaller values of RMSE indicate that the estimated curve is closer to the true
curve and used as an indicator of best fit. The use of RMSE is advised as a general-
purpose method to assess error metrics and has been used in different approaches
that compare smoothing methods (Malloy et al. 2009; Ben Ghoul et al. 2019).

Let O; be the observations, S; the predicted values from each smoothing method
and n the number of observations. The RMSE is thus defined as (Christie/Neill 2022):

1 n
RMSE = —Z (S; — 0,)?
n i=1

which resembles the measure of Euclidean distance (Ballantine/Jerbert 1952; Smith
2013). We employed the score across all ages, by country and for women and men,
as presented in Table A7, with the prevalence half the disability, as the official EU
assumption. Overall, the scores are relatively similar within countries and different
methods with the exception of Iceland, particularly for women, where the root mean
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square error is not only higher when compared to other countries, but the different
methods also yield different scores, suggesting that the age-specific prevalence is
more sensitive to smoothing approaches, with an overall poorer fit for all methods.
In addition, the error is also larger for countries that already graphically showed a
larger distance in the main text, like Denmark and Finland. This may indicate that
countries that have a smaller sample size and/or with a more linear age pattern are
possibly more affected by smoothing. Nonetheless, further research is needed to
address this issue.
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Tab. A7: Root Mean Square Error (RMSE) scores for different smoothing
methods, selected EU countries, by sex, 2017

Country Root Mean Square Error (RMSE)
Women Men
Splines Penalty Polynomial GAM Splines Penalty Polynomial GAM

Austria 0.0560 0.050 0.053 0.055 0.045 0.045 0.049 0.049
Belgium 0.037 0.046 0.0562 0.054 0.046 0.046 0.046 0.046
Bulgaria 0.043 0.042 0.043 0.043 0.038 0.038 0.039 0.040
Switzerland 0.038 0.041 0.045 0.060 0.054 0.053 0.056 0.057
Cyprus 0.045 0.044 0.046 0.052 0.053 0.053 0.055 0.058
Czechia 0.043 0.043 0.044 0.054 0.041 0.045 0.051 0.052
Denmark 0.068  0.069 0.073  0.092 0.079 0.077 0.081 0.092
Estonia 0.037 0.038 0.040 0.046 0.054 0.054 0.060 0.067
Greece 0.025 0.024  0.026 0.033 0.026 0.025 0.026  0.034
Spain 0.028  0.029 0.031 0.038 0.029 0.032 0.036  0.039
Finland 0.048 0.064 0.067 0.107 0.056 0.057 0.060  0.063
France 0.036  0.036  0.038 0.041 0.042 0.041 0.042 0.047
Croatia 0.031 0.031 0.033 0.036 0.036 0.039 0.042 0.045
Hungary 0.041 0.039 0.041 0.042 0.036 0.038 0.040 0.041
Ireland 0.044 0.047 0.053 0.055 0.048 0.048 0.0562 0.053
Iceland 0.119 0.118 0.124 0.156  0.106  0.099 0.105 0.11
Italy 0.019 0.023 0.024 0.025 0.022 0.022 0.025 0.028
Lithuania 0.064 0.062 0.065 0.065 0.043 0.054 0.057 0.059
Luxembourg 0.051 0.064 0.071 0.072 0.064 0.073 0.079  0.082
Latvia 0.046  0.044 0.046 0.049 0.056 0.055 0.058 0.059
Netherlands 0.049 0.051 0.057 0.069 0.046 0.046 0.0560 0.055
Norway 0.066  0.065 0.069 0.071 0.067 0.065 0.066  0.066
Poland 0.027 0.026 0.028 0.030 0.039 0.038 0.041 0.043
Portugal 0.042 0.041 0.045 0.057 0.035 0.034 0.035 0.036
Romania 0.034  0.035 0.041 0.042 0.037 0.036 0.038 0.039
Serbia 0.038 0.037 0.038 0.039 0.030 0.042 0.044 0.045
Sweden 0.051 0.057 0.059 0.063 0.047 0.045 0.047 0.061
Slovenia 0.059  0.062 0.072 0.079 0.073 0.071 0.075 0.080
Slovakia 0.040  0.040 0.041 0.042 0.042 0.041 0.044  0.044
UK 0.027 0.030 0.035 0.047 0.032 0.039 0.042 0.049
Germany 0.026 0.028 0.030 0.032 0.031 0.031 0.033  0.036

Source: Own calculations using EU-SILC prevalence data based on the GALI instrument;
Eurostat
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Fig. A6: Predicted values from splines to extrapolate after age 80, selected
countries
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Fig. A7: Using mortality laws to extrapolate age-specific prevalence after age
74+, Germany, 2017
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The role of mortality data

As described in the introduction and method sections, HLY combines health and
mortality information and has been developed for monitoring population health in
terms of the expected number of life years spent in good health. The mortality
information represented by the age-specific survival trajectory from the period life
table serves as the basis for the HLY indicator. This makes sense because surviving
to a certain age is the essential precondition for spending a life year in good health.
Intuitively, one would expect that countries with comparatively high mortality levels
show lower numbers of HLY due to the aforementioned reason. Yet, the country
ranking of HLY suggests no clear relationship between the country’s mortality level
and its performance in HLY. For instance, Bulgaria ranks surprisingly high in terms
of HLY (rank 5 among EU-28 countries for women in 2016), even though its LE level
is the lowest in the EU-28 in 2016 with 78.5 years.

As briefly mentioned in the results section, we investigated this further by
calculating HLY with constant mortality information. More specifically, we estimated
HLY for all EU-28 countries in 2016 with country-specific prevalence data and the
EU-28 average mortality information. For this purpose, we did not use our own
estimates of the GALI prevalence based on EU-SILC. Instead, we relied on the age-
specific GALI prevalence and mortality rates provided by the European Health
and Life Expectancy Information System (EHLEIS) available on www.eurohex.eu.
We made this choice as our aim was to make comparisons across countries using
standardised mortality and they provide the aggregate average information for the
subset of EU-28 countries. The health prevalence refers to b-year age intervals with
85+ being the last open-age interval. The mortality rates are obtained in single-
age groups with 85+ again being the last open-age interval. Accordingly, HLY is
estimated in accordance with the official calculation method and the presented HLY
results correspond to the officially published HLY values on www.eurostat.eu.

Figure A8 shows HLY values for all EU-28 countries on the left-hand side of the
graph. Therightcolumn presents country-specific HLY estimates with “standardised”
mortality information, i.e., all 28 HLY values are calculated based on the exact same
period life table (the EU-28 period life table). Consequently, differences in these
“standardised” HLY estimates stem solely from differences in country-specific
prevalence data. The values depicted in the graph are sorted by country ranking in
decreasing order. For instance, Sweden shows the highest value of HLY in the EU-
28, while HLY in Latvia is the lowest (for both women and men).

After controlling for differences in the country’s mortality level, the ranking does
not change substantially for women. In most cases, the country ranking in the left
column either corresponds to the one in the right column or changes only by one
place up or down. This indicates that the HLY indicator reflects mostly differences
in GALI prevalence among women, while the mortality levels play a minor role.
Among men, the country ranking is more affected by the mortality information.
For countries like Bulgaria, Poland, Hungary, Romania and Lithuania where male
mortality is below the average of the EU-28 countries, changing the mortality alone
would improve their ranks considerably, with changes of up to 8 ranks. This effect is


http://www.eurohex.eu
http://www.eurostat.eu
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Fig. A8: HLY ranks on the basis of official estimates (left column) and
“standardised” HLY estimates with constant mortality information (right
column) in 2016
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Source: Age-specific GALI prevalence and mortality rates provided by www.eurohex.eu

less prominent for women at all countries. Changing mortality never affects rankings
for more than 3 points. Interestingly, when changing mortality for men in countries
with low levels to the average of the EU-28, the decline in ranking is never higher
than 5, as in the case of the Netherlands. We performed the opposite exercise just as
arobustness check and replaced the mortality information for Swedish women with
the one from Bulgaria (the country with highest mortality levels in EU-28 in 2016). As
we showed before, women in Sweden have comparatively low GALI prevalence and
a very compressed health profile relative to their survival. Replacing their mortality
with the highest observed in EU-28 countries would change their ranking only by 3
points, from 1 to 4 (not shown, available upon request).

Despite this difference in rankings, solely dramatically changing their mortality to
higher levels does not yield such a strong effect as changing the mortality to lower
levels for men for the aforementioned countries, where in Lithuania the change is
of 8 ranks up. This demonstrates that large differences in GALI prevalence can only
partly be explained by higher mortality and, at the same time, that the interaction of
health and mortality between women and men is very different.
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