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Healthy vaccinee effect: a bias
not to be forgotten in observational studies
on COVID-19 vaccine effectiveness

Tomas Furst, Robert Straka, Jaroslav Janosek

To the editor We have followed with in-
terest the enriching discussion opened by
Prof. Zagozdzon' and Dr. Jarynowski? regard-
ing biases in observational studies on the effec-
tiveness of COVID-19 vaccines, inspired by an in-
teresting study by Pietrzak et al.> We agree that
these biases are rarely sufficiently accounted for.
There is, however, another type of bias that is
even more rarely mentioned in such studies—
the so-called healthy vaccinee effect, as recent-
ly suggested by Hoeg et al. It refers to a situa-
tion in which the population opting for vaccina-
tion is generally healthier than the population
opting out of vaccination. Here, we would like
to illustrate this effect using data from a pop-
ulation that is genetically, culturally, and geo-
graphically very close to the Polish one—the
Czech population.

In general, most studies on COVID-19 vaccines,
including that by Pietrzak et al,’ assume the same
fragility among the vaccinated and unvaccinated
groups. In other words, such observational studies
are based on the assumption that individuals in
the vaccinated group would be subject to the same
risk of dying as the unvaccinated population, if
they remained unvaccinated. Here, we would like
to present our analysis of data from the General
Health Insurance Company of the Czech Repub-
lic, which proves that this baseline likelihood of
dying greatly differs between these groups.

The state-owned General Health Insurance
Company is the largest health insurance / health
care services payer in the Czech Republic (health
insurance is mandatory). It covers almost 60%
of the Czech population. The company kindly re-
sponded to our request submitted according to
the Czech version of the Freedom of Informa-
tion Act, and provided cumulative data on all
deaths (ie, all-cause deaths) among its vaccinat-
ed and unvaccinated policyholders between Jan-
uary and September 2021, categorized by months
and decades of age.’ As this insurance company

has a disproportionately large share of elderly
policyholders, the data provided covered 72%
of all deaths in the Czech Republic over the an-
alyzed period.

For each month and each age category, we ob-
tained a total number of vaccinated and unvacci-
nated policyholders as well as the total number of
deceased policyholders in these groups. We fur-
ther classified the data according to the epide-
miological situation into the high-COVID (Janu-
ary-March 2021) and low-COVID (July-Septem-
ber 2021) periods. Overall, approximately 15000
individuals (out of 47100 all-cause deaths) died
with a positive result of the polymerase chain re-
action test during the high-COVID period, while
only 160 (out of 28200 all-cause deaths) died dur-
ing the low-COVID period.®’

A comparison of all-cause death rates among
vaccinated and unvaccinated persons in individu-
al age groups normalized per 100 000 population
is presented in FIGURE 1A. Due to the small num-
ber of deaths in younger age groups, the mortal-
ity rates are only shown for individuals aged 50
years and older. As expected, in all age groups,
the mortality in the unvaccinated population con-
sistently exceeded that observed in the vaccinat-
ed population. This is, of course, not surprising
in the high-COVID period; however, the same
pattern can be seen during the low-COVID peri-
od, when almost no deaths of SARS-CoV-2—posi-
tive patients were registered in the Czech Repub-
lic. FIGURE 1B conveys the same message, showing
the ratios of the unvaccinated to the vaccinated
individuals. These data clearly indicate that all-
-cause mortality in the unvaccinated population
was generally approximately 2 to 3 times high-
er than in the vaccinated population in the re-
spective age groups, during both low-COVID and
high-COVID periods. Using the approach adopted
in most observational studies, including that by
Pietrzak et al,® this would mean that vaccination
was associated with approximately 50% lower risk
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A — all-cause mortality (ACM) in the vaccinated and unvaccinated
populations in individual age groups during the low-CQOVID and high-COVID periods;
B — ACM ratios (unvaccinated: vaccinated) according to the age groups during the
low-COVID and high-COVID periods

of all-cause death, even in the periods with almost
no COVID-19-related deaths. As it is impossible
that COVID-19 vaccines would have prevented all-
cause deaths in a period when there had been vir-
tually no COVID-19-related deaths, we must con-
sider the healthy vaccinee effect as an alternative
explanation. We can speculate about the reasons
for this phenomenon. The most plausible ones are
behavioral—it is likely that people who get vac-
cinated generally take better care of their health.
On the other hand, the most fragile people, in
terminal stages of their diseases, most probably
chose not to be vaccinated. Alternative / addition-
al explanations may include more difficult access
to health care services for the unvaccinated indi-
viduals in that period, or health deterioration fol-
lowing previous SARS-CoV-2 infection, which was
more likely in the unvaccinated group. Regard-
less of the reason, these data disprove the prin-
cipal assumption of practically all observation-
al studies that both groups are at the same risk
of dying from COVID-19 before vaccination. As
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individuals in the unvaccinated group are general-
ly more fragile (ie, have a much higher likelihood
of dying from any cause) than those in the vac-
cinated group, they will also be more susceptible
to dying from COVID-19.

To further strengthen our case, we would like
to point to another Central European (Hungari-
an) study by Palink4s and Sandor.® In that study,
the reported effectiveness of COVID-19 vaccines
against all-cause mortality was approximate-
ly 50%, and the authors attempted to quanti-
fy the healthy vaccinee effect. We are not sure
whether such a direct recalculation is possible;
however, we feel the need to point this out as a ca-
veat to the simplistic interpretation of observa-
tional studies. So far, it appears that this effect
might be consistent, at least among the postcom-
munist countries of the Central Europe, and it
might be interesting to conduct a similar analy-
sis also for Poland. It is likely that Pietrzak et al®
are already in possession of relevant data.
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