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The life expectancy of the currently living German population is calculated per age and as weighted average. The same
calculation is repeated after considering everyone infected with and potentially killed by SARS-CoV-2 within one year, given
the current age-dependent lethality estimates from a study at London Imperial College [1]. For an average life expectancy
of 83.0 years in the current population, the reduction due to SARS-CoV-2 infection amounts to 2.0 (1.1-3.9) months. The
individual values show a maximum of 7.7 (4.4-15.2) months for a 70-year-old. People below age 50 loose less than 1 month
in average.

I Motivation
Statistical numbers in the current pandemic help estimat-

ing the impact of SARS-CoV-2. Easily obtainable are e. g.
(a) confirmed cases of COVID-19, (b) deaths with COVID-
19, and the consequent case fatality ratio (CFR). However,
especially (a) remains strongly biased as current testing is,
due to limited resources and cost-benefit, mainly conducted
on those with strong need. Those usually show an already se-
vere stage of the disease, and/or posses a high risk due to old
age (with 87% of COVID-19 deaths above 70) and pre-existing
illnesses such as cardiac diseases, chronic liver/lung diseases,
diabetes mellitus and cancer [2]. This inhomogeneous test-
ing makes confirmed cases and thus the current CFR unsuit-
able for estimating the impact SARS-CoV-2 may have on the
whole population.

In contrast, the actual lethality does not depend on testing
bias. It is the relevant quantity to estimate the impact of
SARS-CoV-2 and becomes available with additional informa-
tion such as infection prevalence [1].

Chance of death however, and moreover ’prevented’ deaths,
can be misleading in the presence of other life threats. As
death is for sure and can only occur prematurely, the main
impact of risk factors and diseases is reduction of lifetime.
Thus, the focus will be the average life expectancy loss due to
SARS-CoV-2. Unlike epidemiologists who model the course of
the disease, we quantify the worst case scenario i. e. everyone
in the German population getting infected and potentially
killed within one year.

II Data and assumptions
The actual lethality data for Coronavirus infection is es-

timated in a study at London Imperial College [1]. It is
gender neutral and given in averages for age groups of ten
years, which is left unchanged and treated as step function
here. A constant attack rate by age across countries assumed,
the weighted average lethality of SARS-CoV-2 for the current
German population [3] results in 1.27% (0.68%-2.42%).

Mortality per age without Corona is acquired from the lat-
est currently available population and deaths statistics in Ger-
many [3][4] for 2018. 955 000 deaths per 83 016 000 people re-
sult in a yearly normal life mortality of 1.15%. For ages 100
and older data is extrapolated using totals from [5].

Generally, assumptions made try to find the most likely
value or its upper limit, which is why, when in doubt, they
were chosen such that the impact of Coronavirus would rather
be overestimated. Not considered are the possibilities of sig-
nificant virus mutations (and thus multiple infections), previ-
ously acquired immunities, differences in health care, correla-
tions with other diseases or long-term effects to survivors of
critical stages.

The population data for Germany is assumed to be without
error, lethality errors are taken from their source. Consequent
errors are calculated as maximum of the given 95% confidence
interval to account for possible correlations.

Life expec-
tancy /years

Reduction through
Coronavirus /years

0-year-old 80.689 0.001 (0.000-0.020)
10-year-old 81.024 0.005 (0.001-0.035)
20-year-old 81.128 0.019 (0.008-0.056)
30-year-old 81.313 0.043 (0.021-0.094)
40-year-old 81.593 0.066 (0.031-0.133)
50-year-old 82.152 0.188 (0.109-0.405)
60-year-old 83.346 0.441 (0.254-0.889)
70-year-old 85.503 0.642 (0.368-1.266)
80-year-old 88.688 0.639 (0.311-1.089)
90-year-old 93.784 0.256 (0.125-0.437)
Weighted avg. 83.039 0.164 (0.090-0.329)

Table 1: Results for the life expectancy of the current German
population and reduction if a person is infected at this age.
Values are calculated for every age and shown in excerpts.
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Figure 1: Illustration of the reduction in average life expectancy for the current German population. The life expectancy is
cut below age 65 visually. See table 1 for more detailed values with respective errors.

III Detailed results
The life expectancy naturally increases for people who al-

ready reached a certain age as the as the possible death in all
survived years did not occur for those. For newborns the value
is the traditional definition of life expectancy. The difference
can quantify the effect of a now found vaccine to Covid-19
ending the pandemic and thus the benefit of strict social iso-
lation of every German until said vaccine is found.

As shown in Table 1, every German citizen would loose
0.164 (0.090-0.329) years in average for our total infection
scenario. As expected, the value increases towards older ages
due to the increasing lethality. It decreases again for ages 80
and older, when the decrease of remaining lifetime becomes
more significant than any increase in lethality. This is why
70-year-olds suffer from the most reduction in life expectancy.

Those who die from COVID-19, and only those specifically,
have 12.9 (9.6-18.5) average years of life lost (YLL) for them-
selves on death. This value is easily misinterpreted however,
as it makes no statement about the impact on the population
at all and is usually used comparatively.

IV Discussion
Although the average lethality was adjusted to German de-

mography, the age group specific lethalities may still contain
a small bias due to Chinese demography. In the same way,
differences in health care systems as well as potential and oc-
curred overloads may alter the values. When more precise
data becomes available, e. g. for a shortage of breathing ma-
chines, the analysis can be easily redone.

Other known factors reducing the average life expectancy
are physical inactivity with 0.95 years, social isolation with
0.51 years and smoking with 2.08 years for everyone in the
German population [6]. In comparison to those, the 0.16 years
for COVID-19 are significantly lower. However, the impact
may differ from a political point of view, as COVID-19 would
cause a rapid increase in total deaths. The fact, that deaths of
other causes such as cancer would be reduced for the following
decade, may get overlooked in the short term. Also, 9 out of
10 deaths due to COVID-19 could be prevented by protecting
people of age 60 and older [2].

V Methods
Life expectancy is calculated for the present exact age h in

one year steps as follows: Every year, the typical mortality
m(j) is applied and the chance ph(i) to reach and also die at
a certain age i calculated.

ph(i) = m(i) ·
i−1∏
j=h

(1 − m(j)) (1)

A i-year-old dying to the annual mortality is assumed to reach
an age of i + 0.5. The probability weighted average is taken
for the life expectancy le(h) at the given starting age.

le(h) =
∞∑

i=h

(i + 0.5) · ph(i) (2)

This is weighted with the current fraction n(h)
nges

of the pop-
ulation at given age to yield the demographically weighted
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average le of all individual life expectancies.

le =
∞∑

h=0
le(h) · n(h)

nges
(3)

For the life expectancy with SARS-CoV-2 an additional
lethality l(h) is applied in the current year in the first equation
such that

mCorona(h) = 1 − (1 − m(h)) · (1 − l(h)) (4)

and the following steps are repeated.
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