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Alex Weinreb

Introduction
In March 2021, the Taub Center published estimates of life expectancy in Israel 
in 2020 (Weinreb 2021).1 It showed that during that first calendar year of the 
Covid era, life expectancy at birth fell by about 1.5 months for both men and 
women. By international standards, this reduction was relatively moderate. It 
was similar to changes observed in Finland and Iceland (Aburto et al., 2022), 
and substantially less than the 12+ month reductions estimated for the US, 
UK, Spain, Italy, and a number of other wealthy countries (Aburto et al., 2020, 
2022; Andrasfay & Goldman, 2021).

* Prof. Alex Weinreb, Research Director, Taub Center for Social Policy Studies in Israel; 
Department of Sociology, University of Texas at Austin. This paper was written in March 2022, 
two years after the Covid-19 epidemic outbreak in Israel.

1 Life expectancy is a widely used measure of population health. Strictly speaking, it is the 
number of years that someone of a given age can expect to live if they were subject to 
the current observed age-specific mortality rates for their whole life. More informally, it is 
interpreted as the average age at death from all causes, given a set of age-specific mortality 
rates. 

 Our estimates for both 2020 (published March 2021) and 2021 (presented here) are the 
product of “life tables.” This is the standard demographic tool used to generate these 
estimates. The only non-standard element in our calculations stems from the somewhat 
unorthodox age groups that the Central Bureau of Statistics (CBS) uses for its early release 
figures: 0‒19, then a mix of 5- and 10-year age groups up to final age 75+. The latter, in 
particular, is not ideal since 74% and 84% of Israel’s male and female mortality, respectively, 
occurs in that single category. However, it does not impact any comparison of life expectancy 
across years, the main goal here.



Here we present parallel follow-up life expectancy estimates for 2021. 
Overall, there were 73% more deaths from Covid in Israel in 2021 than in 
2020. On the face of it, that increase implies that there should have been a 
further reduction in life expectancy in 2021. However, since life expectancy is 
a measure of average age at death from all causes, and the long-term trends 
in mortality rates for most causes have been downward, we cannot assume 
that an increase in the number of deaths from one cause will automatically 
translate into a reduction in life expectancy in general. Over the last 30 
years, improvements in public health and medical systems (technology and 
accessibility) have been raising life expectancy in Israel by 2‒3 months per 
year. It is possible that continued reductions in mortality rates associated with 
other major causes of death can offset the effects of increases in mortality 
from, say, an epidemic. That, it turns out, is what appears to have happened 
in 2021. Despite concerns that Covid would also indirectly increase mortality 
by pulling too much attention away from other chronic and emergent health 
conditions — we shared these concerns as Israel entered the first wave of 
infection (Weinreb & Chernichovsky, 2020) — Covid deaths in 2021 were 
largely offset by a reduction in mortality at oldest ages.

Age-specific mortality trends
Detailed data on cause-of-death by age are not available. But signs of at least 
partly offsetting trends across different ages in 2021 can be seen in Figure 1, 
which shows changes in age-specific mortality rates (ASMR) in 2020 and 2021 
relative to levels in 2017‒2019. 

The key thing to note in Figure 1 is the very different age profile of mortality 
change in these two years relative to the 2017‒2019 levels. ASMRs at ages 
55+ were 2‒4% higher in 2020 than they were during the 2017‒2019 baseline. 
This is significant because, as can be seen in Figure 2, which graphs the ratio 
of ASMR at all older age groups to the ASMR in the 0‒19 age group, mortality 
rates in general are much higher at ages 55 and up: at ages 75+, they are 223 
times as high as at ages 0‒19. This means that in a low mortality population 
like Israel and other wealthy countries, a 1% change in mortality rates at older 
ages — where mortality is concentrated — will have a much larger effect on 
total number of deaths than a 1% change at younger ages.

This heavy dependence of mortality rates on age is exactly the reason that 
life expectancy fell in 2020, even though ASMRs were lower in most age groups 
below age 55, including a 24% reduction in the youngest 0‒19 age group. 
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These reductions at younger ages were not large enough to compensate for 
the moderate increase in mortality rates at older ages, despite the fact that 
the number of years lost to a population by a death at a younger age is greater 
than a death at an older age. 

In this respect, the changes in ASMRs in 2021, relative to the 2017‒2019 
baseline, were very different. Mortality rates in 2021 were 5‒8% higher at 
ages 20‒44 and 6.6% higher in the 65‒74 age group — these increases likely 
reflect increased Covid mortality at younger ages during the more recent 2021 
variants. However, the mortality rate was also 1.2% lower in 2021 in the oldest 
age group. 

As in 2020, this change in mortality at the oldest age group appears to 
have been the crucial factor in determining the direction that life expectancy 
took in 2021. Mortality rates at ages 75+ are more than 185 times as high as 
in people’s 20s, more than 100 times as higher as in people’s 30s and early 
40s, and 5 times as high as in ages 65‒74 — all these groups experienced 
an increase in mortality rates. Therefore, a 1% change in mortality rates at 
ages 75+ will have a larger effect on life expectancy estimates than equivalent 
changes in those younger age groups. 

Figure 1. Ratio of ASMR in 2020 
and 2021 to ASMR in 2017‒2019

Figure 2. Ratio of ASMR at ages 20+ 
to ASMR at age 0‒19, 2017‒2019
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Life expectancy
Using standard demographic techniques, we substituted the observed ASMRs 
in 2021 into the Israeli life tables for men and women.2 Results are presented 
in Table 1. 

Table 1. Estimated change in life expectancy at birth (days), by year and 
gender, relative to 2017‒2019

Men Women

2020 -45 -47
2021 -41 -19

Source: Alex Weinreb, Taub Center | Data: CBS

The key finding is that notwithstanding the 73% increase in the number of 
Covid deaths in 2021, which we assume is the main factor underlying higher 
mortality rates at younger ages, life expectancy in Israel did not fall any further 
in 2021. Among men it remained largely stable: relative to 2020, there was 
a gain of 4 days. Among women, many more of whom survive to age 75+, 
life expectancy appears to have increased by around 28 days, closing most of 
the loss relative to its 2017‒2019 levels. Either way, putting aside the gender 
difference — which we cannot directly measure3 — life expectancy in 2021 was 
marginally higher than in 2020, though it has not yet reached its 2017‒2019 
levels.

Probability of survival
Another perspective on shifting mortality can be seen by looking at changes in 
the probability of surviving from one age to another. Table 2 presents some of 
these estimates, also drawn from life tables. 

2 We took the most recent set of male and female Life Tables published by the CBS (2020). We 
modified the series of age-specific mortality rates at age x (mx) implied by those tables by the 
percentage change in mx between 2017–2019 and 2021. We then applied that modified mx 
schedule, calculated the full life table, ending with estimates of life expectancy.

3 We downplay this gender difference since we do not have the data to distinguish male from 
female ASMRs. We therefore apply the total change in ASMR to men and women’s life tables 
separately.
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As expected, given the changes seen in ASMR shown in Figure 1, the only 
reduction in survival probability between 2017‒2019 and 2021 is related to 
survival from age 20 to 75. That is, if we subjected a population of 20-year-old 
males to the ASMRs of the 2017‒2019 period, 74.2% of that population would 
survive to age 75. If we subjected them to the ASMRs of the 2021 period, 
73.3% would survive to age 75. For females, the reduction is a little smaller. 
Those reductions in 2021 continued trends from the 2020 period.

Table 2. Probability of survival from one age to another, by gender and 
year of life table (%)

  Survival from age: 0 to 20 20 to 75 75 to 90

Males
2017‒2019 99.30 74.2 32.8
2020 99.47 73.5 31.9
2021 99.37 73.3 33.2
Females
2017‒2019 99.49 84.0 41.6
2020 99.61 83.5 40.7
2021 99.54 83.4 42.0

Source: Alex Weinreb, Taub Center | Data: CBS

In contrast, survival from birth to age 20 increased marginally, from 99.30% to 
99.37% for males and 99.49% to 99.54% for females. More importantly, survival 
at older ages — the ages where, as noted above, mortality is concentrated 
— also increased in 2021 relative to 2017‒2019. Given the observed set of 
ASMRs, 33.2% of 75-year-old men would survive to age 90 under the 2021 
mortality schedule, relative to 32.8% in 2017‒2019, and 31.9% in 2020. In 
terms of percentage points, there are equivalent improvements among elderly 
women — 0.4 percentage points relative to 2017‒2019, and 1.3 percentage 
points relative to 2020 — though at higher absolute levels.
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Conclusion
The effects of Covid on life expectancy in Israel throughout 2021 were much 
more limited than would be expected given the 73% increase in the number 
of deaths from Covid relative to 2020. For men, life expectancy in 2021 was 
a mere 1.3 months (41 days) lower than in 2017‒2019. For women, it was 
0.6 months (19 days) lower. The main reason for this modest effect is that 
reductions in the mortality rate at ages 75+ appear to have offset a large part 
of the increase in the number of Covid deaths. 

Overall, even with this moderate improvement in life expectancy, life 
expectancy in Israel in 2021 was around 5 months lower than it should have 
been, assuming the continued 2‒3 month annual gain in life expectancy of the 
pre-Covid era. In other words, the Covid pandemic has largely frozen continued 
gains in life expectancy. Nonetheless, the moderate 2021 improvement is a 
testament to the ongoing success of Israel’s public health system during a very 
challenging period. 

This improvement also means that fears about the possible indirect effects 
of Covid on mortality, especially among the elderly, have not been realized. 
These were fears that we shared as Israel entered the first wave of infection 
(Weinreb & Chernichovsky, 2020). We are happy to have been proven wrong. 

We look forward to identifying fluctuations by cause-of-death that account 
for these improvements once suitable data are released. For now, however, 
the overall trends deserve their own spotlight. Covid deaths increased in 2021, 
Israel’s second calendar year managing the pandemic. But the mortality rates 
of older adults actually improved, returning to their longer-term downward 
trend. That is excellent news.
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