Is COVID-19 mortality associated with test number?
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ABSTRACT

Introduction: With the ongoing pandemic of coronavirus disease 2019 (COVID-19), there is an argument on whether we should
increase the number of testing for the coronavirus (SARS-CoV-2) to mitigate the epidemic in a given country. Therefore, we
investigated the correlation between testing number and mortality to evaluate the hypothesis. Methods: Data on an open-access
database of COVID-19 was retrieved. Member countries of the Organization for Economic Co-operation and Development (OECD),
BRICs nations (Brazil, Russia, India, and China), and Taiwan were included in the analysis, but 2 countries were removed as outliers.
Results: There was a weak, positive correlation between mortality and testing (r = 0.34, P = 0.03). On regression analysis, there
was a positive slope but the coefficient was very small (0.00064). Conclusions: We found a very small positive correlation between
testing number and mortality for COVID-19.
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Introduction

Coronavirus disease-2019 (COVID-19) pandemic has caused a
significant burden to the world. As of this writing in December
2021, More than 260 million people were infected with
SARS-CoV-2, and more than 5 million people have been killed
by the disease.!"

There is a large difference in the use of diagnostic tests. Some
countries such as the United States or the United Kingdom are
known to have conducted more testing than other nations, while
countries like Japan are known for, and sometimes criticized for,
low testing rates.” ) However, whether the number of the testing
affects the outcomes of COVID-19 is not well understood. Some
argue that more testing will lead to the identification of infected
people with the faster solution of the problem, and others
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argue excessive testing will be time and cost-consuming, causing
problems of both false positive and negative test results.”]

Physicians including primary care physicians and family physicians
might be perplexed in regards to what is the appropriate testing
strategy both to diagnose and contain COVID-19 outbreak at
each given region.®

Therefore, we investigated the relationship between the number
of testing and the mortality due to COVID-19, to make sure
whether or not the test number matters.

Methods

We retrieved the data from an open-access database “Worldometer:
coronavirus” (https://www.wotldometers.info/coronavirus/).
The database has compiled and updated data from various
resources, and it has documented various important variables,
such as “total cases”, “total deaths”, or “total tests”.”) We first
collected data of 37 member countries of the Organization
for Economic Co-operation and Development (OECD), plus
so-called BRICs nations (Brazil, Russia, India, and China), as well
as those of Taiwan, at 09:00 GMT on March 10, 2021.5) After
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screening their data, we removed Denmark and Luxembourg
because they have conducted far more testing than other
nations (3,162,934 and 3,467,136 per 1 million population
respectively), and were judged to be outliers. Data of the
remaining 40 nations were analyzed.

Pearson correlation coefficient was measured between the total
number of deaths per 1 million population and the total number
of testing per 1 million population at the time of the data retrieval.
A simple linear regression analysis was also performed for these
two variables. We used the R software program, version 3.5.1
(R Foundation for Statistical Computing, Vienna, Austria) for
the analysis.

Results

Data on both mortality and testing were available for all the 40 nations
investigated. There was a weak, positive correlation between mortality
and testing (r = 0.34, 95% confidence interval 0.03-0.59, P = 0.03).
On regression analysis, there was a positive slope but the coefficient
was very small (0.00064 with a standard error of 0.00029) [Figure 1].

Discussion

We found very little correlation between the number of the
testing and COVID-19 mortality. Although the association
was statistically significant, we consider the correlation was
so weak and is unlikely to be meaningful both clinically and
epidemiologically. Based on our findings, the number of the
testing is not likely to affect disease mortality.

Previous studies suggested that the high number of the
testing might be associated with lower mortality."*) However,
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Figure 1: Correlation between the number of testing per one million
population (tests) and mortality due to COVID-19 per one million
population (deaths). A straight line denotes a regression line with the
grey area showing a 95% confidence interval
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these analyses were done using data at the very eatly phase
of COVID-19 pandemic. At the beginning of the pandemic,
many countries had difficulty in preparing and implementing
COVID-19 testing capacity and it is possible to consider that the
high number of testing during the early phase of the pandemic
could have reflected simply a high level of healthcare overall at
a given nation. In addition, both studies investigated case fatality
with the number of testing. More testing would diagnose more
people with SARS-CoV-2 infection, increasing denominator,
and subsequently can reduce mortality. Therefore, the current
study tried to see the relationship between testing number per
population and the mortality per population, to overcome the
possibility of overestimation of testing more.

Nearly two years have passed since the beginning of COVID-19
outbreak, and the difference of test numbers, at least among
high-income nations, appears more due to the attitude or the
strategy to tackle the problem, rather than the capability of
conducting tests. Our analysis suggests that the number of
testing per se has little, if any, impact on altering the mortality
in a given nation, and a different strategy should be sought to
further decrease the mortality due to COVID-19.

Primary care and family physicians have learned that the value of
tests depends on the pre-test probability of each given patient
to have any given disease, and the post-test probability of the
disease will be provided with the sensitivity and specificity of
the test. With the overwhelming pandemic of COVID-19, one
often forgets this kind of principle of medicine and tends to
run into testing without sound clinical reasoning. Even against
COVID-19, we need to observe the principle of diagnostics,
minding the risk factors and symptoms a patient has, knowing
the latest epidemiological data to estimate the prevalence of
COVID-19 at a given place at a given time, and decide whether
the patient metits having a diagnostic test."”!

Our study has inherent limitations. First, our analysis investigated
only correlation and did not investigate the causality. However,
the lack of meaningful correlation suggests the testing number,
either high or low, is less likely to cause higher or lower mortality
due to COVID-19. Second, there might be some confounders,
which were not sought by us. Finally, we have to be aware of the
possibility that a large number of testing might be the result of,
but not the cause of, the disease impact and subsequent mortality.

In conclusion, we found a very small positive correlation between
testing number and mortality for COVID-19. We have to rely
on the test for the diagnosis of COVID-19 in the same manner
as we diagnose any other diseases.
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