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Abstract

We provide a method to expand the Life Tables to include the Healthy Life Years Lost to Disability
(HLY'L), to estimate the Proportion with Disability and then apply the Sullivan Method to estimate
the Healthy Life Expectancy (HLE) and the Healthy Life Years Lost (HLYL). The main Template
is provided in Excel. The Template is based on the ten column life table from the Human Mortality
Database (HMD) expanded by adding another seven columns for estimating the proportion of
disability and another four columns to apply the Sullivan method for calculating the HLE and the
HLYL. In the Template only the first five columns from the life table from HMD are inserted,
while the next sixteen columns are automatically calculated. Applications in Czechia and Hungary
are presented while the conference power point is included in the Appendix.

See https://doi.org/10.1007/978-3-030-44695-6 3 for details and ask about the related programs in
Excel from the authors or download at http://www.asmda.es/demographics2023.html .

Key words: Life Expectancy, Healthy Life Expectancy, Life Tables, Health Parameters, Healthy
Life Years Lost.

Introduction and Model Building

We provide a method to expand the Life Tables in Czechia and Hungary, to include the Healthy Life Years
Lost to Disability (HLYL), to estimate the Proportion with Disability and then apply the Sullivan Method
(Sullivan, 1971) to estimate the Disability Free Life Expectancy (DFLE) or the Healthy Life Expectancy (HLE)
and the Healthy Life Years Lost (HLYL). The main part of the theory appears in: Skiadas, C. H., & Skiadas,
C. (2020). Direct healthy life expectancy estimates from life tables with a Sullivan extension. Bridging the
gap between HALE and Eurostat estimates. In The Springer series on demographic methods and
population analysis 50. https://doi.org/10.1007/978-3-030-44695-6 3.

The Life Tables are provided by the Human Mortality Database (HMD) at the related website
https://www.mortality.org/ . The first five columns are included in the HMD life table, and the rest sixteen
columns are completed by the authors of this paper following the theory presented by Skiadas and Skiadas
in 2018a, b and 20204, b, c.

Both life table applications in the Czechia and Hungary provide important information for the health of
the population. However, more information is provided by estimating not only the life expectancy but
also the healthy life expectancy and the healthy life years lost and the disability percentage, by expanding
the provided life tables as we do in the present paper.
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Estimates of HLYL and HLE (C H Skiadas and C Skiadas, 2016, first version). TEMPLATE

Add mortality data in this Excel file and do not change the

files as they run

Add the first 5 columns from Human Mortality Database - The Life Expectancy (LE), the
Healthy Life Expectancy (HLE) and the Healthy Life Years Lost (HLYL) are calculated in the
next 16 columns of this Template - See Czechia, males (1950-2019) and Spain (1908-2020)

Year Age mx ax ax Ix
2019 0 000285 000284  0.14 100000
2019 1 00002 00002 05 99716
2019 2 0.00015 0.00015 0.5 99696
2019 3 000012 000012 05 99681
2019 4 0.00009 0.00009 0.5 99669
2019 5 000011 0.00011 0.5 99660
2019 6 000018 0.00018 0.5 99649
2019 7 0.00004 0.00004 05 99631
2019 8 0.00008 0.00008 0.5 99627
2019 9 000008 0.00008 0.5 99619
2019 10 0.00011 000011 0.5 99611
2019 11 0.00016 0.00016 0.5 99600
2019 12 000014 0.00014 0.5 99584
2019 13 000011 000011 05 99571
2019 14 00001  0.0001 0.5 99560
2019 15 0.00016 0.00016 0.5 99550
2019 16 0.00016 0.00016 0.5 99534
2019 17 00005  0.0005 0.5 99518
2019 18 0.0005  0.0005 0.5 99468
2019 19 0.00077 000077 0.5 99418
2019 20 0.00075 0.00075 0.5 99342
2019 21 0.00068 0.00068 0.5 99267
2019 22 0.00067 0.00067 0.5 99200
2019 23 000079 000079 0.5 99133
2019 24 0.00075 0.00075 0.5 99055
2019 25 0.00064 0.00064 0.5 98981
2019 26 000057 0.00057 0.5 98917
2019 27 0.00075 0.00075 0.5 98361
2019 28 0.00077 0.00077 0.5 98787
2019 29 000086 0.00086 0.5 98711
2019 30 0.00067 0.00067 0.5 98626
2019 31 00009 00009 0.5 98560
2019 32 000083 0.00083 0.5 98471
2019 33 0.00097 0.00096 0.5 98389
2019 34 000102 0.00102 0.5 98295
2019 35 000112 000112 05 98195
2019 36 000107 000107 0.5 98085
2019 37 0.00108 0.00108 0.5 97980
2019 38 000119 000119 05 97874
2019 39 000133 000133 05 97757
2019 40 0.00156 0.00156 0.5 97627
2019 41 00015 00015 05 97475
2019 42 000183 000183 0.5 97329
2019 43 000191 00019 05 97151
2019 44 000195 0.00195 0.5 96966
2019 45 000249 0.00249 05 96777
2019 46 0.00259 0.00258 0.5 96536
2019 47 0.00305 0.00305 0.5 96287
2019 48 000333 000333 05 95993
2019 49 000374 000373 05 95674
2019 50 0.00474 0.00473 0.5 95317
2019 51 000484 0.00483 0.5 94866
2019 52 000533 000532 0.5 94408
2019 53 0.00592  0.0059 0.5 93906
2019 54 000574 0.00572 0.5 93351
2019 55 000688 0.00685 0.5 92817
2019 56 0.00717 0.00714 0.5 92182
2019 57 0.00788 0.00785 0.5 91524
2019 58 0.00965 0.00961 0.5 90805
2019 59 001051 0.01046 0.5 89932
2019 60 00121 0.01203 0.5 88992
2019 61 001231 001224 05 87921
2019 62 001443 001432 0.5 86845
2019 63 001661 0.01647 0.5 85601
2019 64 00185 001833 05 84192
2019 65 001912 001894 0.5 82648
2019 66 0.02147 0.02124 0.5 81083
2019 67 002259 0.02234 05 79361
2019 68 00259 0.02556 05 77588
2019 69 0.02744 0.02707 0.5 75605
2019 70 0.02998 0.02954 0.5 73558
2019 71 00316 003111 05 71385
2019 72 003592 0.03529 0.5 69164
2019 73 004019 00394 05 66724
2019 74 004206 004119 05 64095
2019 75 0.04667 0.04561 0.5 61455
2019 76 0.04823 0.04709 0.5 58652
2019 77 005431 005287 0.5 5589
2019 78 005943 005772 0.5 52935
2019 79 0.06479 0.06276 0.5 49879
2019 80 007178 0.06929 0.5 46749
2019 81 00808 007766 0.5 43510
2019 82 008972 0.08587 0.5 40131
2019 83 009836 0.09375 0.5 36685
2019 84 011212 010616 05 33246
2019 85 013217 012398 0.5 29716
2019 86 014117 0.13186 0.5 26032
2019 87 015163 014094 05 22599
2019 88 017174 0.15816 0.5 19414
2019 89 01965 0.17892 0.5 16344
2019 90 021399 01933 05 13419
2019 91 023725 021209 0.5 10825
2019 92 027969 0.24538 05 8530
2019 93 029377 025615 05 6437
2019 94 031983 027574 0.5 4788
2019 95 034633 029521 05 3468
2019 96 037619 031663 05 2444
2019 97 040702 03382 05 1670
2019 98 0438 035972 05 1105
2019 99 047069 0.38102 0.5 708
2019 100 050302 040193 05 438
2019 101 053533 042229 05 262
2019 102 056734 044197 05 151
2019 103 05988 046083 05 84
2019 104 062946 047878 05 46
2019 105 0.65912 0.49574 05 24
2019 106 068758 051167 05 12
2019 107 071469 0.52654 05 6
2019 108 074034 054033 05 3
2019 109 076444 055305 0.5 1
2019 110+ 0.78695 10127 1
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Sullivan Method

http://www.asmda 2023.htm Country |czechia Males 2019
. Average Years of y
c:::::‘;e Cumulative  disability  bx HLYL Indicator Disability  Person life P"’;‘i’t:"’"
Mortality  influence at PLYL/Ix Parameter years lost PLYL
Mx=2(dx/Ix) disability
Mx/x agex
Cumulative AVerege - Yearsof DXHLYL ity PerOn e ortion PO Years
monaly Cumulative  disabity ndicator DRV yearslost | MOROTen e anout
s Mertalty | influence at PLYL/x bestua) " PLYL Pl disability
Mx/x  agex xdx/Mx / (IxMx) (xdx/Mx)*kD D
0003 0012 24000 024 00364 874 0009 98384
0003 0.002 9840 010 00364 359 0004 99348
0003 0.001 11720 011 00364 427 0004 99273
0003 0.001 12648 012 00364 461 0004 99236
0003 0.001 11872 014 00364 433 0005 99156
0004  0.001 17178 021 00364 626 0008 98903
0004  0.001 31596 019 0.0364 1151 0007 98960
0004  0.000 8013 019 0.0364 292 0007 98932
0004  0.000 17781 015  0.0364 648 0006 99071
0004  0.000 19463 022 00364 709 0008 98808
0004 0.000 28763 031 00364 1048 0011 98470
0004  0.000 44054 038 00364 1605 0014 98213
0004  0.000 40529 039 00364 1477 0014 98150
0004 0.000 33529 035  0.0364 1222 0013 98281
0005 0.000 32009 040 00364 1166 0015 98103
0005 0.000 52866 047 00364 1926 0017 97841
0005 0.000 54403 096  0.0364 1982 0035 96055
0005 0.000 163373 129 0.0364 5952 0047 94814
0006  0.000 157818 189 0.0364 5750 0069 92604
0007 0.000 226177 200 0.0364 8240 0073 92131
0007 0.000 207807 204 0.0364 7571 0074 91919
0008  0.000 180733 187 0.0364 6585 0068 92470
0009 0.000 171889 185 0.0364 6262 0067 92486
0003 0.000 193931 183 0.0364 7065 0067 92498
0010 0.000 177747 173 0.0364 6476 0063 92763
0011 0.000 148471 153 0.0364 5409 0056 93449
0011 0.000 130493 152 00364 4754 0055 93430
0012 0.000 167132 158 0.0364 6089 0057 93150
0013 0.000 167145 175 0.0364 6089 0064 92467
0014 0.000 181077 163 00364 6597 0059 92798
0015 0.000 138994 170 0.0364 5064 0062 92470
0015 0.000 181439 164 0.0364 6610 0060 92630
0016  0.000 163663 180 0.0364 5963 0065 91987
0017 0.001 184072 183 0.0364 6706 0067 91789
0018  0.001 189950 196 0.0364 6920 0071 91227
0019 0.001 201977 197 0.0364 7358 0072 91110
0020 0001 187779 195 0.0364 6841 0071 91069
0021 0.001 184738 195 0.0364 6730 0071 90986
0023 0.001 197798 204 0.0364 7206 0074 90540
0024 0.001 213987 224 0.0364 779  0.082 89707
002  0.001 241318 232 0.0364 8792 0085 89303
0027 0.001 224236 250 0.0364 8169 0091 88519
002 0001 262020 257 0.0364 9546 0.094 88138
0031 0001 260783 268 0.0364 9501 0097 87595
0033 0001 257002 288 0.0364 9363 0105 86713
0035 0001 311222 303 0.0364 11339 0110 85993
0038  0.001 306306 333 0.0364 11159 0121 84702
0041 0.001 341399 348 00364 12438 0127 83958
0044 0001 350835 370 0.0364 12782 0135 82002
0048 0.001 368629 407 00364 13430 0148 81338
0053 0.001 432438 426 00364 15755 0155 80347
0057 0.001 410533 445 00364 14957 0162 79303
0063  0.001 419874 448 0.0364 15297 0163 78795
0069  0.001 431460 440 00364 15719 0160 78622
0074 0.001 391043 451 00364 14247 0164 77780
0081 0001 434193 443 00364 15819 0164 77360
0088  0.002 420620 466 00364 15324 0170 76271
00%6  0.002 429165 491 00364 15635 0179 74867
0106 0.002 482188 515 0.0364 17567 0188 73411
0116 0.002 481142 548 0.0364 17529 0200 71602
0128 0.002 504593 546 0.0364 18383 0199 70857
0141 0002 470722 563 0.0364 17149 0205 69453
0155 0.002 501719 580  0.0364 18279 0211 68017
0171 0.003 522351 607 0.0364 19030 0221 66109
01%  0.003 524659 609 00364 19114 0222 64898
0209 0.003 491378 613 0.0364 17902 0223 63592
0230 0003 498157 603 0.0364 18149 0220 62589
0252 0.004 474437 617 0.0364 17285 0225 60826
0278 0.004 489004 617 0.0364 17815 0225 59385
0305 0.004 466559 625  0.0364 16998 0228 57604
0334 0005 458090 617  0.0364 16689 0225 56185
0366 0.005 434413 626 0.0364 15827 0228 54245
0401  0.006 441503 639 0.0364 16085 0233 52136
0440 0.006 438938 645  0.0364 15991 0235 50030
0481 0.006 408567 651 0.0364 14885 0237 47876
0527 0.007 401553 640  0.0364 14629 0233 46056
0574 0.008 368030 647  0.0364 13408 0236 43771
0627  0.008 365255 650  0.0364 13307 0237 41522
0685  0.009 350303 663 0.0364 12762 0242 38991
0747 0.009 332058 673 0.0364 12130 0245 36462
0817 0010 319268 690  0.0364 11632 0251 33791
0834 0011 307900 7.08  0.0364 11217 0258 31036
0980 0012 290020 722 0.0364 10566 0263 28301
1074 0013 267381 741 00364 9741 0270 25523
1180 0014 252699 7.74  0.0364 9206 0282 22605
1304 0015 241535 792 0.0364 8800 0288 19834
1436 0017 206765 797 0.0364 7533 0290 17255
1577 0018 176734 7.98  0.0364 6439 0201 14902
1735 0020 156614 813 0.0364 5706 029 12580
1914 0021 136736 827 00364 4982 0301 1039
2107 0023 111399 837  0.0364 4059 0.305 8426
2319 0025 90575 856 0.0364 3300 0312 6658
2565 0028 75483 858  0.0364 2750 0313 5143
2821 0030 54646 859  0.0364 1991 0313 3856
3.097 0033 40288 842 00364 1468 0307 2862
3392 003 28822 833 0.0364 1050 0304 2058
3709 0038 20136 824 00364 734 0300 1439
4047 0082 13609 815  0.0364 4% 0297 976
4406 0085 8888 804 00364 324 0293 641
4787 0088 s604 792 0.0364 204 0289 408
5189 0052 3410 7.78  0.0364 124 0284 251
5612 0055 2001 764 0.0364 73 0.278 149
6054 0059 1133 748 0.0364 a 0273 86
6515 0063 618 732 0.0364 23 0.267 48
6993 0067 326 715 0.0364 12 0.261 2
7489 0071 166 698  0.0364 6 0254 13
8001 0075 82 681 0.0364 3 0.248 7
8527 0079 39 663 0.0364 1 0.242 3
9.068  0.084 18 646 0.0364 1 0.235 2
9621 0088 8 619 00364 o 0226 1
10621 0085 6 602 00364 o 0219 1
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6783576
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6585345
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6188777
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5990886
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5498173
5399893
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5107894
5013080
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4828344
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3900913
3808443
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3167646
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2461137
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2128237
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1733391
1656031
1579760
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1289022
1219569
1151552
1085442
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956953

894363
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716549
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553983

503953
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410020
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324728
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4.95

4.26
3.93
3.63
3.39
3.14
2.89
2.66
2.46
227
211
1.99
1.87
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1.66
1.56
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1.40
134
1.28
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114
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1.07
1.04
1.02
1.00
0.99
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851
8.52
8.52
8.52
8.51
8.51
8.50
8.50
8.49
8.48
8.48
8.47
8.45
8.44
8.43
8.42
8.40
8.37
8.32
8.26
8.19
8.12
8.06
8.00
7.94
7.88
7.83
7.78
7.73
7.67
7.62
7.56
7.51
7.45
7.39
7.33
7.26
7.20
7.14
7.07
7.00
6.92
6.84
6.76
6.68
6.58
6.49
6.39
6.28
6.16
6.04
5.91
5.78
5.65
5.52
5.39
5.26
5.13
4.99
4.85
4.70
4.55
4.40
4.26
4.10
3.96
3.81
3.67
3.52
3.39
3.25
3.12
2.99
2.86
2.74
2.62
2.50
2.39
2.28
217
2.06
1.95
1.85
1.74
1.64
1.54
1.44
1.35
1.26
117
1.09
1.01
0.93
0.87
0.80
0.74
0.69
0.64
0.59
0.55
0.51
0.48
0.44
0.41
0.39
0.36
0.34
0.32
0.30
0.29
0.28




Fig. 1. Full Expanded Life Table with Disability Section and Sullivan Section for the Healthy Life Expectancy
estimation for males in 2050 in Czechia. The Life Table is provided by the HMD. The first five columns are
included in the HMD life table and the rest sixteen columns are completed by the authors of this paper
following the theory presented by Skiadas and Skiadas in 2018a, b and 20203, b, c.

The Life Table for Czechia is provided from the Human Mortality Database. Ten columns are provided
starting from the age column, the number of persons dx died in the interval (x, x+1), the probability gx
dying in (x, x+1), the Mean fraction ax of last year of life lived by persons died in [x, x + 1), the Number of
person-years Lx lived in [x, x + 1), the Number of person-years Tx lived beyond x and the Life expectancy
ex at x. This is the classical Life Table provided for the human population. A few years ago we expanded
this life table to include the estimates of the Proportion with Disability, followed by four columns for the
Sullivan Method (see Jagger et al., 2014) to estimate the Healthy Life Expectancy (HLE) and the Healthy
Life Years Lost (HLYL).

First, we calculate the years of disability influence at age x (YDIx) as

(x + ay)d,

X

04x
Figure 2 illustrates the form of the curve expressing the years with disability influence adopted for persons

in Czechia. Then the Healthy Life Years Lost Indicator bx is calculated by dividing the YDIx by Ix, the
numbers of people living at x.

YDIx =

_ YDIx
T Ix

X

Years of Disability Influence at Age x

600000
500000
400000

300000

xdx/Mx

200000
100000

0
0 20 40 60 80 100 120

Age x (Years)

Fig. 2. Years of Disability Influence at age x to calculate bx.

The last formula is equal to the following to calculate to proportion with disability to form the Healthy Life
Years Lost Indicator:
. (x + ax)qyx

X
04x
This formula provides the average of dying probability gx over the mean probability at age x.

bx



Healthy Life Years Lost Indicator bx
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Fig. 3. Healthy Life Years Lost Indicator bx and maximum level.

The next column provides the disability parameter kD so that the maximum of bx=8.51 for males in
Czechia in 2019 is the Healthy Life Years Lost (HLYL)=8.51 at age (0-1) years.
The proportion with disability (PxD) is

PxD = kb,

After this stage the Person Years Lived without Disability (LxD) are estimated with the Sullivan method as
LxD = (1 —kb,)L,
The Total Years Lived without Disability (TxD) are then provided in the next column.

The Disability Free Life Expectancy or the Healthy Life Expectancy (HLE) at age x is given by

TxD
HLEx = ——
Ix

And the Healthy Life Years Lost (HLYL) at age x are provided by
HLYLx = LEx — HLEx

Where the life expectancy at age x is LEx=ex

The Survival vs Mortality space graph is used to provide bx to form the Healthy Life Years Lost Indicator.
More information and details for the formula needed to estimate the healthy life years lost appear in
several papers by Skiadas and Skiadas in 2018a, b and 20204, b, c.

The survival curve Lx and the disability-free survival LxD are provided in Figure 1 and illustrated in Figure
4 for males the 2019 in Czechia. The space between the survival curve and the disability free survival curve
(with orange color) corresponds to the disability period for males, while the space below the disability
free survival curve (blue curve) is the healthy period for males in 2019.
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Fig. 4. Survival Curve and Disability Free Survival for males in Czechia, 2019 (Data from Figure 1).
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dity data

Following our estimates from the expanded Czechia’s life table provided in Figure 1 the males’s
percentage lived with disability is 11.14%, which is around 11% (it is 9.59% for Hungary, males, 2019).
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Fig. 5. Proportion with disability for males and females in Czechia and Hungary in 2019
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Fig. 7. Number of deaths dx for males and females in Czechia and Hungary in 2019

Summary and Conclusions

Our study has produced the expanded life tables for Czechia and Hungary, providing annual life
expectancy and healthy life expectancy for Czechia and Hungary population. The construction and
application of expanded form of life tables offers great support for the health and welfare sciences.
Expanded life tables generated in the current study promote not only a better understanding of the life
span and related health status, but also offer several applications for the healthy life estimation and
research to improve the health and welfare professions. A main achievement was the presentation of the
disability space for health state with characteristic graphs.
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APPENDIX

The Conference Presentation is included herewith to support a better understanding of the
theory and the very important applications.
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Expanding the Life Tables to Include The Healthy Life Expectancy: Czechia and Hungary

Application to Czechia and Hungary for 2019 (Males & Females)

Data: Life Tables from Mortality.org

Year or range of years (for both period &
cohort data)

Age group for n-year interval from exact
age X to just before exact age x+n,
where n=1, 4, 5, or = (open age interval)

Central death rate between ages x and x+n

Probability of death between
ages x and x+n

Average length of survival between
ages x and x+n for persons dying in the
interval

Number of survivors at exact age X,
assuming 1(0) = 100,000

Number of deaths between ages x and x+n

Number of person-years lived between
ages x and x+n

10 columns of Mortality Data, Vear
111 Lines: Age x=0, 1, 2, ..., 109, 110+
Age

YearAge| mx | gqx |ax| Ix dx | Lx Tx | ex
2019 0 0.0029] 0.00284 0.14 100000 284 99756 76340927634/ | m(X)
2019 1] 00002| 0.0002] 05 99716) 20| 99705 753433€| 75.56)
2019] 2| 0.0002] 0.00015| 0.5 99695 15| 99688 7434631| 74.57
2019] 3] 0.0001] 0.00012] 05 99680 12| 99674 7334943|73.58 q(x)
2019] 4 0.0001] 0.00009] 0.5 99668 o 99664 723526¢| 72.59
2019 5| 0.0001] 000011 05 99659 11| 99654 7135605 71.6|
2019] 6 0.0002] 0.00018] 0.5 99649 18 99640 7035951| 70.61 a(x)
2019 7| 0.0000] 0.00004] 0.5 99631 4| 99629 6936311 69.62
2019 8 0.0001] 0.00008] 0.5 99628 . 8 99623 6836682 68.62
2019 9 0.0001] 0.00008 0.5 996” \ 8| 99615 673705¢|67.63
2019 10 aooniloonaual ad 7 Nl cocod 6637449 cs.e3 1(x)
2019 11| dx: Deaths at age x 92| 6537837 65.64
2019]  12]| « 77] 6438245 64.65 d(x)
2019] 13 65 633866€| 63.66
2019] 14 55 6239103 62.67) L)
2019]  asl| = 42 613954¢ 61.67
2019 16| . 26] 604000€| 60.68
2019] 17| 93 5940481 59.69) T
2019 18| ST oiiicacconononcasess. P43 584008¢ 58.72 09
2019] 19| - "~ 7 80| 5741545]57.75

= 2019 20] 0,0008] 0.00075| 0.5 99342 75| 99305 5642164 56.8 e(x)

Expal ables to Incluge Tne Healthy Life EXpectancy: Czechiaand Hungar

Number of person-years remaining after
exact age X

Life expectancy at exact age x (in years)




ESTIMATION: Years of Disability Influence

Skiadas & Skiadas Method (2020) Years of Disability YDIx = (x+ay)d,
x
) Influence at age x (YDIx) S qx

Mortality Data www.my#ftali#.org 1 [ > N\

Cumulative| Average Years of

mortality |Cumulativel| disability

Mx=3(dx/Ix}| Mortality [influence at age

YearlAge| mx | gx |ax| Ix |dx | Lx | Tx |ex M| x e

2019 0 0.0029] 0.00284] 0.14] 100000 284 99756 7634092)76.34] 0003 0,012 24000
2019 1| o.0002] 00002 0s] 99716 200 9970s| 753433675.56] 0003  0.002 9867
2019, 2| 0.0002] 0.00015 05 99e9s 15| o9oess 7434631]74.57] 0.003 0.001 11752 Years of disability influence st age x
2019 3 00001 0.00012 05 99680 12| 99674 7334943)73.58] 0003  0.001 12683 adx/Mx
2019 4| 00001 0.00008 05| 99668 9 99664 723526972.59] 0003  o0.001 11906
2019 5| 0.0001] 0.00011] 05] 99659 11| 99654] 7135605 71.6] 0004  0.001 17226
2013 6 0.0002| 0.00018 0.5 99643 18 99640 7035951 70.61 0004 0.001 31684
2019 7| 0.0000] 0.00004 05 99631 4| 99629 6936311/69.62 0004 0,000 8037
2019 8 0.0001] 0.00008 0.5 99628 8| 99623, 6836682|68.62 0.004} 0.00G 17833 e
2019 9| 0.0001 0‘00@‘ 0.5 996151/ \ & 99615 673705867.63 0004 0.000 19520 Bl
2019 10| 0.0001] 0.00011] 05 937  \i| 99606 66374436663 0004 0.000 28847 s -
2019 6537837)65.64]  0.004 0.0 44182
2019 dx: Deaths at age x 6438245 64.65 0.004 0.000 40649
2019 6338668)63.66]  0.004 0.0 33631
2019 6239103)62.67 0005  0.00 32108
2019 6139548)61.67] _ 0.005| 0.0 53028
2019 | .00 6040006 60.68]  0.005| 0.0 54573
2019 | 10 5040481[59.69] _ 0.00s| __ 0.004 163859)
2019 | oo 5840988) 58.72 0.006] __ 0.000 155420
w19 | 5741545(57.75 0.007| 0.00d 224647,
2019 SN ENRARASSSREEEASEREEE s5642164) 56.8] 0007 0.0 209127

Expanding the Life Tables to Include The Healthy Life Expectancy: Czechia and Hungary

ESTIMATION: Healthy Life Years Lost Indicator

Skiadas & Skiadas Method (2020) Healthy Life Years Lost |  _ YDIx
Indicator b, x Ix
Mortality Data www.mortality.or 1 2 3 4N/
Cumulative | Average Years of bx HLYL Indicator
mortality |Cumulative disability PLYL/Ix bx=(xdx) /
Mx=3(dx/Ix)| Mortality [influence at age (1xMx)
Year Age| mx | gx |ax | Ix | dx | Lx Tx | ex R NG
2019 0| 0.0029| 0.00284 0.14| 100000 284] 99756/ 7634092 76.34) 0.003] 0.012 240008 0.24]
2019 1| 0.0002| 0.0002 0.5 99716 20( 99705 7534336(75.56) 0.003] 0.002 9867] 0.10)
2019 2| 0.0002| 0.00015 0.5 99695 15 99688 7434631 74.57) 0.003} 0.001 11752 0.11]
2019 3| 0.0001) 0.00012] 0.5 99680 12| 99674| 7334943|73.58 0.003] 0.001 12683 0.12 .
2019 4 0.0001] 0.00009] 05 o968 o 99664 723526972.59]  0003]  0.001] 11906 014 HIYL Indicator PLYL/b b= /(i)
2019 5| 00001] 0.00011] 05 99653 11 99654 7135605 71.6]  0004] _ 0.001] 17224 0.21]
2019 6 00002] 000018 05 99643 18] 99640 70359517061  o0004]  0.001] 31684 0.19)
20139 7| 00000] 0.00004] 05 99631 4 99623 693631169.62]  0004] 0,000 8037, 0.19)
2019 8 0.0001| 0.00008/ 0.5 99628 8| 99623 6836682 68.62 0.004 0.000] 17833 0.15
2019 9| 00001 0.00008] 05 996197\ 8 99615 6737058[67.63] o0004]  0.000 19520 0.2
2015 10 00001 0.00011 05 9 Nl 99606 66374436663 o0.004]  0.000) 28847, 0.31]
2013 6537837)65.64] 0004 0000 4418) 0.38]
2019 dx: Deaths at age x 6438245| 64.65) 0.004 0.000) 40649; o39ff | °" 2 AR RS IRNBSRARARAE
2019 6338668 63.66| 0.004} 0.000] 33631 0.35
2019 6239103 62.67 0.005 0.000] 32108 0.40)
2019 6139548 61.67| 0.005 0.000] 53028 0.47|
2019 6040006 60.68| 0.005] 0.000] 54573 0.96)
2019) 5940481/59.69] 0,005 0.000) 163859 1.29)
2019 5840988 58.72 0.006 0.000] 155420 1.89
2019 5741545/ 57.75 0.007] 0.000] 224647 2.00)
2019 5642164) 56.8| 0.007] 0.000] 209127 2.04
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ESTIMATION: Person Life Years Lost

Skiadas & Skiadas Method (2020) Person Life Years Lost
PLYL (xdx/Mx)*kD

Mortality Data www.maortality.org

3 4
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ESTIMATION: Proportion with Disability

Skiadas & Skiadas Method (2020) Proportion with
Disability (PxD) | PxD = kb,

Mortality Data www.mortality.or 1 2 3 4 5 6 N/
Cumulative| Average Years of bx HLYL Indicator| Disability | Person life Proportion
mortality |Cumulative| disability  [PLYL/Ix bx=(xdx) /| Parameter | years lost with
Mx=X(dmwtalitv influence at age (1xMx) kD PLYL dis'a::’litv

Yearlage| mx | gx |ax| Ix [dx | Lx | Tx |ex M| x /i /M kD

2019 0 0.0029| 0.00284] 0.14] 100000 284| 99756 7634092(76.34 0.003] 0.012] 24000 0.24} 0.0364 87! 0.

2019 1| 0.0002| 0.0002 0.5 99716 20| 99705 7534336(75.56| 0.003] 0.002 9867, 0.10, 0.0364 360 0.

2019 2| 00002 0.00015 05| 99695 15| o9oess 74346317457 0003 _ 0.001] 11752) 011 00364 22, 0.004]

2019 3| 0.0001) 0.00012| 0.5 99680 12| 99674 7334943(73.58 0.003] 0.001] 12683 0.12] 0.0364 46: 0.004|

2019 4 0.0001] 0.00009 05 99668 9 99664 7235269(7259]  0003|  0.001] 11906, 014 00364 3 0.005]

2019 5| 0.0001] 0.00011] 0.5 @ 11 99654 7135605 71.6]  0.004] 0001 17226 021 00364 62 0.008]

2019 6| 0.0002] 0.00018 05] 99643 18] 99640 70359517061 0004 0,001 31684 019 0.0364 115 0.007]

2013 7| 0.0000] 0.00004 05 99631 4| 99629 6936311[69.62 0.004[ 0,000 8037 019  0.0364 29; 0.007]

2019 8 0.0001) 0.00008/ 0.5 99628 8| 99623 6836682 68.62| 0.004 0.000] 17833 0.15) 0.0364 65!

2019 9| 0.0001] 0.00008 0.5 9;9/\& 99615 673705867.63]  0.004]  0.000 19520 022 0.0364 71 Proportion with disability  PxD

2015 10| 0.0001] 0.00011] 05 _3; 99606 6637443(66.63 0004 0,000 28847 031 0.0364 105

2019 6537837)65.64]  0.004  0.000) 44182 038 00364 161 o

2019 dx: Deaths at age x 6438245 64.65) 0.004 0.000 40649 039  0.0364] 148; 020

2019] | oo 633866863.66 _ 0.004 __ 0.000) 33631 035]  0.0364 122 oo

2019 o 6239103 62.67| 0.005] 0.000] 32108 0.40, 0.0364 117 0150

19 |7 6139548 61.67} 0.005 0.000 53028 0.47]  0.0364] 193 .

2019, | 0 6040006{ 60.68| 0.005 0.000 54573| 096  0.0364) 108 |

2019 1500 5940481 59.69) 0.005] 0.000] 163859 1.29] 0.0364 597:

2019 i 5840988| 58.72 0.006 0.000] 155420 1.89 0.0364 5664

2019 | ™ 5741545/57.75| 0,007 0.000 224647 200 0.0364 8184 AVE] |

2019 SUENERRARLRABERREER g s || 5642164 568 0.007| 0.000) 209127] 2.04 00364 762 0.074])
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ESTIMATION: Person Years without Disability

Skiadas & Skiadas (2020): Sullivan Method

Person Years Lived
without Disability (LxD)

Mortality Data www.mortality.or 1 2 3 4 5 6 7\/
Cumulative| Average Years of bx HLYL Indicator| Disability | Person life Proportion rP!lsnnV!:rs Tc
mortality |Cumulative| disability  [PLYL/Ix bx=(xdx) /| Parameter | years lost with Lived without {Liv
Mx=3(dx/Ix)| Mortality |influence at age (IXMx) kD PLYL disability ~||disability wi

Yearlage| mx | gx |ax| Ix | dx | Lx | Tx |ex M| X xad/x bt | P00 :

2019, o 0.0029] 0.00284| 0.14] 100000 284] 99756 7634092|76.34] 0.003 0012 24000) 024]  0.0364 875 0.009 98383

2019, 1| 0.0002] 0.0002 05] 99716  20] 99705 7534336|75.56] 0.003 0.002] 9867| 0.10]  0.0364) 360 0.004 99344

2019, 2| 0.0002] 0.00015 05 99e9s 15| o9oess 7434631]74.57] 0.003 0.001 11752 011  0.0364] 428 0.00/ 99277

2019 3| 0.0001] 0.00012| 05| 99680 12| 99674 7334943(73.58] 0.003] 0.001] 12683 0.12]  0.0364 462 0.0f 99235

2019 4] 0.0001] 0.00009 05 99668 of 99664, 7235269)72.59 0.003 0001 11906 0.14]  0.0364) 434 of 99154

2019, 5| 0.0001] 0.00011 05[ 99658 11 99654 7135605 71.6] 0.004) 0.001] 17226 021  0.0364 628  f 98902

2019 6 0.0002] 0.00018 05[ 99643 18 99640 7035951|70.61 0.004 0001 31684 019  0.0364 155/ 98959

2019 7| 0.0000| 0.00004 05 99631 4| 99629 6936311/69.62 0.004 0.000 8037] 0.19)  0.0364) 203 / 98931

2019, 8 0.0001] 0.00008 05| 99628 8 99623 6836682 68.62 0.004) 0.000) 17833 015 0.0364) 650] / 99070

2019 9 0.0001 o.oo@‘ 05 996151/ \ & 99615 673705867.63 0.004 0.000 19520 022]  0.0364 711] 98307

2019 10| 0.0001] 0.00011] 05 937  \i| 99606 66374436663 0.004 0.000 28847 031]  0.0364 105) 98474

2019, 6537837] 65.64) 0.004 0.000 44182| 038]  0.0364) 167 98212

2019 dx: Deaths at age x 6438245 64.65) 0.004 0.000 40649 039  0.0364) o -

2019] | o 6338668 63.66] _ 0.004] __ 0.000 33631 035 oosea[| Person fears Livectwithout disabilty Lo

2019, | 6239103 62.67 0.005 0.000 32108] 040 0.0364)

019 | 6139548 61.67] 0.005] 0.000) 53028] 047  o.o3e4a]]

2019 | .o 5040006 60.68 0.005| 0.000 54573| 096 0.0364[| "

2019] | w0 5940481] 59.69) 0.005 0.000) 163859 120 0.036a]| o

2019] | oo 5840988 58.72 0.006 0.000 155420) 189 0.0364] |

2019 | 5741545(57.75) 0.007 0.000 224647 200 0.0364]| ...

2019 SYRNRNERIYRAILRLRERAGS S 5642164 56.8) 0.007] 0.000] 209127 2.04) 0.0364 N
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ESTIMATION: Healthy Life Expectancy

LxD = (1 —kb,)L,

TxD

HLEx= ——

Skiadas & Skiadas Method (2020): Sullivan Method Healthy Life Expectancy
(HLE)
Mortality Data www.mortality.org 4 5 8 7
a Hardind carer| Diekaoirg | Rerioeite | Sromrson || [P e rean
R LU T g /| o with | Lo Rzl 1]
Jubis & Avaminy | (S
) | Lall
e | T ew
SaTSE  TEM0AE PEIL SEERY) ETEIOM &
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DILTA_7304BA1 7158 o 1
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E3ESd 7135605 TLe 3
PRLAG 70033 2L [— 0
I eeeaL1|6RET sEmaL £113
EEEd 643 SR.E2 5070 6015
SAELS TANGE 6763
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ESTIMATION: Healthy Life Years Lost (HLYL)

Skiadas & Skiadas Method (2020): Sullivan Method Healthy Life YearsLost | p,v; .
. , (HLYLY) = LEx — HLEx
Mortality Data www.mortality.or
I T Cumulative| Average Years of bx HLYL Indicator| Disability | Personlife | Proportion ||Person Years [Total Years [Disability JHealthy
mortality |Cumulative| disability  [PLYL/Ix bx=(xdx) /| Parameter | years lost with Lived without |Lived free life Life Years|
Mx=E(dx/Ix)| Mortality [influence atage (IxMx) kD PLYL disability |(disability |without expectancy JLost
Year Age| mx ax | ax Ix dx Lx Tx ex Mx/x X xdx/Mx (xdx/Mx)*kD Po  (flxD :::b""v (:‘;El U
2019 0| 0.0029| 0.00284) 0.14| 100000 284] 99756 7634092(76.34 0.003] 0.012 24000 0.24] 875 0.009) 98883| 6783339]  67.83] , 8.51
2013 1| 0.0002| 00002 05| 99716 20 99705 7534336(75.56 0.003] 0.002| 9867, 0.10| 360) 0.004) 99346| 6684456  67.03)f 8.53
2019 2| 0.0002] 0.00015 0.5 99695 15| 99688 7434631| 74.57 0.003} 0.001 11752 0.11] 428] 0.004} 99272| 6585110 66/ 8.52]
2013 3| 0.0001| 0.00012] 0.5| 99680 12| 99674 7334943(73.58 0.003 0.001 12683 0.12 462| 0.004) 99235| 6485838 & 8.51,
2019 4 0.0001] 0.00009 0.5 99668 9| 99664 7235269)72.59 0.003] 0.001] 11906 0.14] 434| 0.005 90154| 6386603 / pe| 851
2019 5| 0.0001| 0.00011 0.5 99659 11 99654 7135605 71.6 0.004) 0.001] 17226 0.21] 628 0.008 98902| 6287449/  fJoo| .51
2019 6| 0.0002] 0.00018 0.5 99649 18 99640 7035951{70.61 0.004 0.001 31684 0.19| 1155 0.007 98959 GIBSW !.10 8.51]
2019 7| 0.0000| 0.00004 0.5 99631 4] 99629 6936311(69.62 0.004) 0.000) 8037 0.19) 293 0.007 98931| 60897 pr12| 850
2019 8 0.0001] 0.00008 0.5 99628 8| 99623 6836682|68.62 0.004} 0.000] 17833 0.15 650 0.006 99070 sy’ [60.13 8.49
2013 9 0.0001| 0.00008 0.5 99619& \ 8 99615 673705867.63 0.004) 0.000) 19520 0.22 711 0.008 98807| /- [ 5914 849
2019, 10| 0.0001] 0.00011 05 9377  \| 99606 6637443[66.63 0.004) 0.000) 28847 031 1051] 0.011] 98479/ / s815|  sag
2019, 6537837 65.64} 0.004 0.000) 44182 0.38| 1610) 0.014) 98/ [ 57170 847
2019 dx: Deathsat agex 6438245 64.65 0.004] 0.000| 40649 0.39 ; 8.46
Healthy Life Years Lost HLYL
2019 | wno 6338668 63.65) 0.004 0.000) 33631 0.35 8.4
2019 | 6239103 62.67} 0.005| 0.000) 32108 0.40) 8.43]
2019 6139548{ 61.67, 0.005| 0.000) 53028 0.47| 8.41]
2019 5040006 60.68 0.005| 0.000) 54573 0.96| 8.40
2019 5940481) 59.69] 0.005| 0.000} 163859 1.29) 8.37,
2019 5840988( 58.72 0.006] 0.000) 155420 1.89 8.32]
2019 5741545(57.75 0.007| 0.000) 224647, 2.00) 8.26/
2019 5642164| 56.8 0.007] 0.000) 209127] 2.04] 8.20
Expanding the Life Tables to Include The Healthy Life Expectancy: Czechia and Hungary 10
ESTIMATION: Excel Template
.
Mortality Data www.mortality.org Expansion: 7 Columns Sullivan Method
10 Columns Skiadas & Skiadas Method (2020) 4 Columns
Cumulative | Average Years of bx HLYL Indicator| Disability | Person life Proportion ||Person Years |Total Years |Disability
mortality |Cumulative| disability [PLYL/Ix bx=(xdx) /| Parameter | years lost with Lived without Lived free life
Mx=3(dx/Ix)| Mortality |influence at age (IXMx) kD PLYL disability |(disability W_M\o_v_! expectancy [Lost
Year Age, mx | gx  ax| Ix dx | Lx ™ | ex Mx/x X xdx/Mx (xx/Mx)*ko [ PxD - (|LXD :::b""v (:‘;El ALY
2019 0| 0.0029| 0.00284) 0.14| 100000 284] 99756 7634092(76.34 0.003] 0.012 24000 0.24] 875 0.009) 98883| 6783339]  67.83] , 8.51
2013 1| 0.0002| 00002 05| 99716 20 99705 7534336(75.56 0.003] 0.002| 9867, 0.10| 360) 0.004) 99346 6684456]  67.03)f 8.53
2019 2| 0.0002] 0.00015 0.5 99695 15| 99688 7434631| 74.57 0.003} 0.001 11752 0.11] 428] 0.004} 99272| 6585110 66/ 8.52]
2013 3| 0.0001| 0.00012] 0.5| 99680 12| 99674 7334943(73.58 0.003 0.001 12683 0.12 462| 0.004) 99235| 6485838 & 8.51,
2019 4 0.0001] 0.00009 0.5 99668 9| 99664 7235269)72.59 0.003] 0.001] 11906 0.14] 434| 0.005 99154| 6386603 Jgl 851
2019 5| 0.0001| 0.00011 0.5 99659 11 99654 7135605 71.6 0.004) 0.001] 17226 0.21] 628 0.008 98902| 6287449/  fJoo| .51
2019 6| 0.0002] 0.00018 0.5 99649 18 99640 7035951{70.61 0.004 0.001 31684 0.19| 1155 0.007] 98959 GIBSW !.10 8.51]
2019 7| 0.0000| 0.00004 0.5 99631 4] 99629 6936311(69.62 0.004) 0.000) 8037 0.19) 293 0.007 98931| 60897 pr12| 850
2019 8 0.0001] 0.00008 0.5 99628 8| 99623 6836682|68.62 0.004} 0.000] 17833 0.15 650 0.006 99070 sy’ [60.13 8.49
2013 9 0.0001| 0.00008 0.5 99619& \ 8 99615 673705867.63 0.004) 0.000) 19520 0.22 711 0.008 98807| /- [ 5914 849
2019, 10| 0.0001] 0.00011 05 9377  \| 99606 6637443[66.63 0.004) 0.000) 28847 031 1051] 0.011] 98479/ / s815| sag
2019, 6537837 65.64} 0.004 0.000) 44182 0.38] 1610) 0.014) 98/ [ 57170 847
2019 dx: Deathsat agex 6438245 64.65 0.004] 0.000| 40649 0.39 ; 8.46
Healthy Life Years Lost HLYL
2019 | wno 6338668 63.65) 0.004 0.000) 33631 0.35 8.4
2019 | 6239103 62.67} 0.005| 0.000) 32108 0.40) 8.43]
2019 6139548{ 61.67, 0.005| 0.000) 53028 0.47| 8.41]
2019 5040006 60.68 0.005) 0.000) 54573 0.96} 8.40
2019 5940481) 59.69] 0.005| 0.000} 163859 1.29) 8.37,
2019 5840988( 58.72 0.006] 0.000) 155420 1.89 8.32]
2019 5741545(57.75 0.007| 0.000) 224647, 2.00) 8.26/
2019 5642164| 56.8 0.007] 0.000) 209127] 2.04] 8.20
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CZECHIA 2019 Disability Period

? Czechia Males: Survival curve and Disability Free Survival

100000
90000

80000

= Disability Period

 Disability Free
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; Czechia Females: Survival curve and Disability Free Survival
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Males Czechia vs Hungary Disability Period
? Czechia Males: Survival curve and Disability Free Survival 2 Hungary Males: Survival curve and Disability Free Survival
100000 100000
90000 = Disability Period #0000 = Disability Period
80000 80000
m Disability Free m Disability Free
70000 70000
3 3
w 60000 p 60000
s [
% 50000 i 50000
a -]
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&
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Age x (Years) Age x (Years)

Life Expectancy Healthy Life Healthy Life

Expectancy NCES

76.34 67.83 8.51

Life Expectancy Healthy Life

Healthy Life
Years

73.05

Expectancy

66.04

7.01
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Czechia vs Hungary Disability Period (2019)

Hungary Females: Survival curve and Disability Free Survival

Number of deaths dx for females in 2019

5000
x 5000 ——Czechia 2019 females
H —Hungary 2019 females
£ 4000
3
3 3000 &
£ 000 82.11| 71.74| 10.36
£
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2RR3RBaRNES . T .
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.
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 Crechi Ml orial ire and Dy Free suvi Number of deaths dx for males in 2019
4000 2
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