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On Determining the Age Distribution
of COVID-19 Pandemic
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Pandemics tend to have higher occurrence (morbidity) in younger individuals but higher
mortality for the elderly. The higher rate of mortality of COVID-19 in elderly individuals has
been discussed in many reports. However, this pandemic is a double-edged sword as
this comment shows higher morbidity rates in elderly as well. This is shown by comparing
the age distribution of cases in China and South Korea to the relative populations. In every
case, the relative number of elderly contracting the virus is far higher than the proportion of
elderly in the population. This is unlike past pandemics and shows that aging populations
are at an even higher risk than the perceived age dependent rates may imply.
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The crude death rate for COVID-19 cases reports has ranged significantly. For example, Guan et al.
(1) reports a death rate of 1.4% while Baud et al. (2) reports 5.7%. The largest study published to
date (44,672 cases) reports a death rate of 2.3% (3).

There are a considerable number of factors that affect the crude rate. The numerator can be
affected by the fact that any current statistics would be based on the number of deaths to date as
a fraction to the number of confirmed cases—with some of the latter ending in death at a later
stage (2).

The denominator can be affected by the number of tests conducted and the age distribution. A
higher number of tests conducted is likely to include a higher proportion of asymptomatic people
or people with mild symptoms that may have been missed, hence lowering the crude rate.

A higher strain on the health system may lead to a lower proportion of asymptomatic people or
people with mild to moderate symptoms being tested as well as a higher proportion of deaths on
clinical cases due to lack of resources, affecting both the numerator and denominator.

These factors are inter-related. For example, younger individuals tend to have a higher
proportion of asymptomatic people or people with mild symptoms who are likely to be missing
from any statistics in extreme scenarios. Moreover, the final crude rate is not only dependent on
the age specific mortality rates but also the distribution of ages for COVID-19 positive cases.

This comment discusses the distribution of confirmed COVID-19 cases in relation to the
population distribution for three studies.

METHODOLOGY

The three studies selected are Zhang (3), Guan et al. (1), and Korea Centers for Disease Control and
Prevention (4). The first two are based in China at a point were most COVID-19 cases would have
emerged and be concluded by now. The last report would be able to provide a comparison on the
age distribution for cases in the country with one of the highest proportion of tests performed per
million people!.

Thttps://ourworldindata.org/covid-testing
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National Office statistics tend to group age distribution in
three cohorts: less than 15 years old (youths), 15 to 64 years
old (working population), and above 65 years old (elderly). The
distribution of expected cases based on standard population
statistics is compared to the same distribution for observed
COVID-19 cases together with the old age dependency ratio
(OADR) being the ratio of elderly to working population for
each study.

Korean national office statistics (5) also show an additional
grouping (being 3.2% of total) marked as foreigners. For
simplication, 80% of foreigners are set in the working population
cohort and 10% are set in each of the other two cohorts.

Zhang (3) and Korean Centers for Disease Control and
Prevention (4) report COVID-19 positive cases and deaths in
10-year ranges. The age ranges 10-20 and 60-70 are assumed
to be uniformly distributed and hence half of the frequencies
for each (10-20 and 60-70) are included in the working
population cohort.

Zhang (3) includes 33,367 cases based in Hubei province
and 11,305 cases based in the rest of China. The expected age
distribution is weighted to this ratio using the values from
the China Statistical Yearbook (6). Guan et al. (1) investigates
1,099 cases spread over 30 provinces. A similar weighting
based on the number of cases sampled by Guan et al. (1)
per province is applied to produce the expected standard
distribution. The two estimated age distributions for China are
fairly similar with the one for Zhang (3) more heavily weighted
on Hubei’s statistics that has a slightly more aging population
(OADR 0f 17.00%).

RESULTS

The table below summarizes the results obtained comparing
the distribution of ages for the three major cohorts. The
percentage of youths with confirmed COVID-19 cases is
far lower than the standard population percentage, even in
South Korea where a larger proportion of tests were held.
The proportion of COVID-19 confirmed cases for youths is
lower in China (1.55%, 0.89%) than South Korea (4.04%) as
individuals with mild symptoms would have not been tested as in
South Korea.

0-14 years 15-64 years 65years+ OADR

Zhang Estimated 16.08% 71.91% 12.01% 16.70%
(n =44,672) Actual 1.56% 76.93% 21.53% 27.99%
Guan Estimated 16.36% 71.89% 11.75% 16.35%
(n =1,099) Actual 0.89% 83.98% 16.13% 18.02%
KCDC Estimated 12.87% 72.49% 14.64% 20.20%
(n =9,661) Actual 4.04% 78.60% 17.36% 22.09%

The reduction in youths with clinically apparent COVID-19
cases does not result in a proportional increase for all other age
groups but is more weighted to older individuals. This is shown
by a higher old age dependency ratio for the actual cases in
every scenario. One must consider that for the scenario generated
by Guan et al. (1) the ratio of older individuals may have only

increased 3.38% in absolute terms but this is a 28.77% growth in
relative terms.

LIMITATIONS

This is a brief report set in a scenario that is updating
on a daily basis. The statistics used may not be complete.
For example, Wuhan has recently revised its COVID-19
death toll upwards by 50% (7) and mortality statistics
across many countries show excess number of deaths than
reported (8, 9).

This leads to many limitations, including the robustness
of the results. The aim of this comment is to generate
ideas around future possible research and early indications
of risk.

Another limitation is that countries, or even regions within the
same country, may have had different approaches. In a stressed
scenario, the public healthcare system would only be recording
extreme cases, which tend to be elderly individuals with respect
to COVID-19. That may mean that the skewness toward elderly
may be biased. However, it also proves that, if there is a skewness,
it leans toward having COVID-19 manifest itself relatively more
in elderly.

DISCUSSION

These observations add to the ongoing discussion that the virus
is highly contagious for elderly individuals, not only due to a
higher rate of mortality?, but also due a higher proportion of
cases. In essence, aging populations may be at increased risk
from a 2-fold effect. If a population has a higher proportion
of elderly, the proportion of confirmed COVID-19 cases would
be higher, accentuated further if no normal tests are made.
This is substantially different than what is typically reported for
influenza (10) or other pandemics (11) which tend to have higher
morbidity for younger individuals. For example, Lemaitre and
Carrat (12) show that the relative ratios of morbidities were
much higher for younger individuals than older ones in USA and
France for the pandemics in the late 1970s (HIN1), late 1980s
(H3N2) and in 2009 (HINT1).

It is therefore ideal that age specific mortality rates together
with age specific count of cases are reported rather than crude
rates and total counts of positive cases.

The three studies sampled have an estimated OADR of lower
than 21%. In each of the three scenarios above, the relative growth
in the elderly cohort ranges from 18.56% (KCDC) to 79.27%
(Zhang) in relative terms.

The OADR in Korea and China is lower than any European
country except for North Macedonia (20.2%), Andorra (18.7%),
Armenia (17.6%), Turkey (12.9%), and Azerbaijan (9.6%). The
European Union area has an average old-age dependency ratio of
31.0% while Italy has the highest rate at 35.7% (13). Therefore,
the frequency of the pandemic in Italy can be partially described
by its relatively older population. Other countries at increased

2For example, no reported cases of death in Korean Centers for Disease Control
and Prevention (4) and Zhang (3) for anyone under the age of 10.
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risk due to high OADR are Japan, Finland, Portugal Greece,
Germany Bulgaria, France, and Sweden (14). Age distributions
can also partially explain why some countries such as Turkey
have a low COVID-19 mortality rate despite the high number
of cases.

As some countries are at different stages of the pandemic,
further evaluation of the age distribution by morbidity would be
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