EAPS Mortality Workshop 2021

Ilya Kashnitsky, Alexey Raksha, José Manuel Aburto, Jonas Scholey, James Vaupel

22 September 2021



The current state of the paper

G

\

PR A
=%

- @&




What do | want today?




What do | want today?




What do | want today?

GU UON

.
%’).v.’;g g:-

-

IMPRESS ME




\l/ RadioFreeEurope
F Radioliberty

A Russian Demographer Questioned

Government COVID-19 Numbers. He Was | N |'|'|G I |d ed
Fired Earlier This Month.

July 13, 2020 16:24 GMT

By Mark Krutov Timur Olevsky

Alexei Raksha p
e

Rusian demographer Aleksei Raksha (file photo)



Death rates have climbed far above historical averages in many countries that have faced Covid-19 outbreaks

Number of deaths per week from all causes, 2020/ vs recent years:

Shading indicates total excess deaths since 100 confirmed cases in the country
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*Adjusted for trend over recent years
Sources: FT analysis of national mortality data and Karlinsky & Kobak’s World Mortality Dataset. Data updated May 5
FT graphic: John Burn-Murdoch / @jburnmurdoch

©FT

Measuring
the impact

of C

—




Excess deaths (thousands)
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Estimated global excess deaths
With 95% confidence interval

Official global covid-19 deaths - 4.7m

Excess deaths per 100,000 people
Central estimate, Jan 2020-present
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Life expectancy is
the ultimate measure
of current mortality

YERH, WELL YOU KNOW,
. THAT'S JUST;LIKE. UH

;

YOUR OPINION, MAN
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Unlike many statistics and quantities of general use
that we tend to see regularly, life expectancy is not

. , , observed directly. It's an output of a *'mathematical
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Abstract

Period life expectancy is one of the most used summary in-
dicators for the overall health of a population. Its levels and
trends direct health policies, and researchers try to identify
the determining risk factors to assess and forecast future de-
velopments. The use of period life expectancy is often based
on the assumption that it directly reflects the mortality con-
ditions of a certain year. Accordingly, the explanation for
changes in life expectancy are typically sought in factors that
have an immediate impact on current mortality conditions.
It is frequently overlooked, however, that this indicator can
also be affected by at least three kinds of effects, in particular
in the situation of short-term fluctuations: cohort effects,
heterogeneity effects, and tempo effects. We demonstrate
their possible impact with the example of the almost Eu-
rope-wide decrease in life expectancy in 2015, which caused
a series of reports about an upsurge of a health crisis, and we
show that the consideration of these effects can lead to dif-
ferent conclusions. Therefore, we want to raise an awareness
concerning the sensitivity of life expectancy to sudden
changes and the menaces a misled interpretation of this in-

dicator can cause. ©2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Period life expectancy (PLE) is one of the most used
summary indicators for the overall health of a population.
It is based on the set of observed age-specific death rates,
i.e., the number of deaths in a certain year and age group
divided by the average number of people alive in this year
and age group. These death rates are then transformed
into probabilities of dying and connected to a survival
function from birth to the highest age in which people are
living. The mean age at death derived from this survival
function is the PLE. It can be interpreted as the average
number of years that newborns of a certain period would
live under the hypothetical scenario that the prevailing
age-specific death rates remain constant in the future [1].

The period perspective must be strictly distinguished
from the cohort perspective. The latter is the more intui-
tive and more clearly interpretable analytic concept. It
connects the age-specific death rates experienced by a co-
hort longitudinally over its entire life course. Thus, co-
hort life expectancy (CLE) reflects the actual mean age at
death of real people who were born at the same time. Nat-
urally, CLE can only summarize past mortality experi-
ences, whereas PLE reflects the most current death rates
cross-sectionally across all ages. This is why PLE is of
higher relevance for most practical purposes and more
frequently used than CLE.
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3/IEKTPOHHbI Hay4Hbl XypHan

TEKYLUMA BbINYCK APXUBbI ENGLISH SELECTION ABTOPAM ~ O HAC ~

MABHASA / APXMBbI / TOM 8 N2 2 (2021) / OpuruHanbHble cTaTby

OencTBuUTeNIbHO NN OXXupgaemasda npoAO/MKUTEJIbHOCTDb XXU3HU
npu poXxaeHuun aBnaeTcd Hauny4vylmm namMepuTtesieM ypoBHSA
CMEepTHOCTU HacesfieHua?

HaumoHanbHbI NiccnegoBaTenbckuin YHMBepcuTeT «Bbiclias Lkona

DKAKHAOMIAK A

JEVICTBUTEJIBHO JI OKUJAEMASA
IMPOJOJ/EKMUTEJIBHOCTD 2KMN3HU ITPU POKIEHHNN
ABJAETCA HAWIYYIIINM USMEPUTEJ/IEM
YPOBHA CMEPTHOCTH HACEJIEHUA?

EBrEHUM AHIIPEEB

B

Ilpunsmo cuumams, umo Haubonee
A,

HeKomopblil nepuoo 6p A NOKa «OK npooon CMb  JCUSHU NPU

i Xapaxkmepuc P CMepmHOCMU Hacenenus 6

poorcoenuuy (OIDK). JJannvii noxaszamens umeem cepvestvle HeOOCMAmMKU, a NOO06HbwII 6b160p cozdoaem
pAO HeonpasdanHblx mpyoHocmel. Inaenvii Hedocmamox — memood paciema OIDK 0o cux nop He
YHUuUYUpoBan u, ckopee écezo, ynuguyuposan bbime He modxcem. B cuny smozo OIDK ons pasnvix cmpan
u nepuodoe mozym bvime necpasrumvl. [annvie mesxcoynapoonou Human Life-Table Database nossonsiiom
Yymeepaicoams, Ymo Yacmo npu CPaAGHEHUSX Heb3s UCROIb306ANb NEPEblll OeCAMUYHbLI 3HAK.

Onpeoenenue OIDK mpebyem pacuema mabnuy cmep cmu 0 yc) ) NOK KaneHoap

0a. Kozoa yp « mu 6bICMpo CHUdICAEMCS, KAK MO NPOUCX00um 6 bonbuuHCMEe CMpaH

’p

Y
c CEPEaMHbI p.%.¢ 6eKa, maﬁﬂuybt CMEPMHOCMU YCAO0BHO20 NOKONEHUA MAN0 Ymo 2080pim O 603PACMHBIX

HO, cKopee, popmupyrom nodxcnble enevamaenus. Iloocuem wucna

3aKcC CIMSX C. mu

i ¥ %

Yen06€eK 8 YCI06HOM NOKONEHUU, Komopbvie 002ICUBAIOM UTU He 00dCUBArOm 00 HeKomopoz2o eospacma, He

uMeem omHoOweHUs Hu K Kakou peanvHou cosokynnocmu. Juwb pacuem OIDK onpaso nocmp

mabaui Y CMEPMHOCMU.

Ilepexod om eo3pacmmuwix noka cmep mu k OIDK onucvieaemcss ne gopmynotl,

a ebluuUCIUMenbHOU npoyedypoti. Imo cozoaem cepovesHvle MpyOHOCMU NPU NONBIMKAX OYeHUMb BIUAHUE HA

By

OIDK cmep mu omo X 603pACcMO6, Om OMOENbHbIX NPUYUH CMep 8 HbIX P

2pynnax HaceneHus.

Bcemu smumu nedoc He 061ao: cmanoap 1 K03¢hhuy cmep mu (CKC),
pacuem P020 Ci 1 besa. 2P M, KaK MOIbKO 3A0GHO CMAHOAp Hac

Hannvie Human Mortality Database (Demographic Research 2021) nosgonunu nokazamb, 4mo oyeHKa

ypoeHsa cmepmuocmu ¢ nomougpio CKC c 7] c i Ha ocnose OIDK.

4

CKC — nuneiinaa gynkyus 603pacmuvlx Ko3ghuyuenmoe cmepmHoCmu, NOIMOMY pacyem 6IUAHUAL

Py

cmep mu X 603pacmos, NpuvyuH CmMepmu, cmep mu p )8 UIU 2pYnn HaceneHus Ha

CKC ocywecmeump Hec104CHO.

Henpogecc eocnp OIDK na unmy M yp Kax o. HOCMb 4eN08e4ecKol
JICU3HU, YMO, CKOpee, HeOOCMAMOK NoKa Hcnonw. CKC mpebyem 6onvuie obvacHeHuil.
Ho 6 npakmuyeckux uccneo: X u 8 npoghecc bHBIX NYO. JUsAX Op yus na CKC obnezauum
P 1y u 3auy om Heoboc X IMOYU.

Knrouesvie cnosa: cmep Mb,  0HCUO NPOOOIIHCUMENLHOCMY  JCU3HU, CMAHOAPMU30BAHHYIL
K03¢hhuy cmep mu, yp cmep Mu.

EBrEHU MUXAWIOBUY AH/IPEEB (e.andreev@hse.ru), HAIIMOHAJTbHBII UCCIIEJOBATE/ILCKU YHUBEPCUTET
«BBICIIAS IIKOJIA 9KOHOMUKH », Poccus.

CTATbS IIOCTYITUJIA B PEJAKIIMIO B MAPTE 2021T.
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Initial iIdea

World Mortality Dataset - Deaths Across Time in 107 Countries
Purple: 2021, Red: 2020, Grey: 2015 to 2019. Last updated on: 2021-09-21.
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Source: World Mortality Dataset - Karlinsky & Kobak 2021.
Available at: github.com/akarlinsky/world_mortality. Note: Data is either weekly, monthly, or quarterly. ,
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Linear fit
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Change in Life expectancy
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Kevfitz's H

Materials and Methods

Mathematical Models.
Keyfitz's result for life table entropy. Life expectancy at age 0y is computed
as the sum of expected person years of survival of a newborn:

emhiéwaﬁdx

Survival £(x) is given in terms of the hazard of death m(a) as

doi.org/10.1073/pnas.2006392117

o(x) = e~ Jo m@) da, [1]

A population subject to a new cause of mortality that increases death rates

Demographic perspectives on the mortality of at all ages by A, such that m(x|A) = m(x)(1 4+ A), will have life expectancy

given by

COVID-19 and other epidemics c018)= [ 60+ ax

Joshua R. Goldstein®' and Ronald D. Lee®'?

2Department of Demography, University of California, Berkeley, CA 94720

Differentiating the logarithm of life expectancy with respect to A,

dloge(0]A)  [log£(x)ex)' 4 dx

Edited by Douglas S. Massey, Princeton University, Princeton, NJ, and approved July 31, 2020 (received for review April 7, 2020) dA f |Og E(X)H_A dx

To put estimates of COVID-19 mortality into perspective, we
estimate age-specific mortality for an epidemic claiming for illus-
trative purposes 1 million US lives, with results approximately
scalable over a broad range of deaths. We calculate the impact
on period life expectancy (down 2.94 y) and remaining life years
(11.7 y per death). Avoiding 1.75 million deaths or 20.5 trillion
person years of life lost would be valued at $10.2 to $17.5 tril-
lion. The age patterns of COVID-19 mortality in other countries
are quite similar and increase at rates close to each country’s
rate for all-cause mortality. The scenario of 1 million COVID-19
deaths is similar in scale to that of the decades-long HIV/AIDS and
opioid-overdose epidemics but considerably smaller than that of
the Spanish flu of 1918. Unlike HIV/AIDS and opioid epidemics, the
COVID-19 deaths are concentrated in a period of months rather
than spread out over decades.

COVID-19 | epidemic | mortality | demography | life expectancy

August 29 (1). The prospect of subsequent
and afterward is uncertain. Earlier projections At A = 0, this simplifies to
tality suggested that deaths could total mo

if nothing were done to slow the spread o
navirus (2). For illustrative purposes we us: M — J 1og £(x)£(x) dx
scenario of 1 million deaths in 2020 due dire dA A=0 e(0)

across all waves, at times comparing it to a
250,000 and a higher one of 2 million. The m  Keyfitz defines H as — [ log £(x)£(x) dx/e(0). Some further manipulation

zgalrz:ggrr:’élga:‘;’gl5;?5%3?2:;‘2%?3&26( gives us the form for H in terms of remaining life expectancy:

scenarios.
The age pattern we use in this paper does nc H— J d(x)e(x) dx 2]
rect increase in deaths as healthcare systems a; - e(0) :

the long-term effect of infection on the mortality o1 survivors. it
also does not take into account any potential lowering of mortal-

ity, for example, from decreased air pollution, traffic accidents, y "\\
and consumption of alcohol resulting from the economic slow- : b
down. These effects may be important, but the age pattern of N\ 4

thaca rhanaac miaht ha Anita difforant
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