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Abstract. - OBJECTIVE: Sick leave is a ma-
jor negative economic effect of the COVID-19
pandemic. In April 2021, the Integrated Bene-
fits Institute reported that employers spent a to-
tal of US $50.5 billion for workers absent due to
the COVID-19 pandemic. While vaccination pro-
grams lowered the number of severe illness and
hospitalizations worldwide, the number of side
effects following vaccination against COVID-19
were high. The present study aimed to evalu-
ate the effect of vaccination on the probability
of taking sick leave in the week following vac-
cination.

SUBJECTS AND METHODS: The study pop-
ulation was comprised of all personnel serv-
ing in the Israel Defense Forces (IDF) between
October 7, 2020, and October 3, 2021, (a to-
tal of 52 weeks) who were vaccinated with at
least one dose of the BNT162b2 vaccine. Data
on Israel Defense Forces (IDF) personnel sick
leaves were retrieved and the probability of a
“post-vaccination week sick leave” and a “regu-
lar (not post-vaccination week) sick leave” were
analyzed. An additional analysis was performed
to determine whether winter-related diseases or
the sex of the personnel affected the probability
of taking sick leave.

RESULTS: The probability of taking sick leave
in a post-vaccination week was significantly
higher than the probability of taking sick leave in
a regular week (8.45% vs. 4.3%, respectively, p
< 0.01). The increased probability remained un-
changed after analysis of sex-related and winter
disease-related variables.

CONCLUSIONS: Given the major effect of
vaccination against COVID-19 by BNT162b2 vac-
cine on the probability of taking sick leave, when
medically feasible, the timing of the vaccina-
tion should be considered by medical, military,
and industrial authorities with the intent to mini-
mize the effect on overall national economy and
safety.
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Introduction

On March 2020, the World Health Organiza-
tion (WHO) identified COVID-19 as a pandemic,
and on April 2020 reported that over 1 million
COVID-19 cases had been confirmed worldwide,
representing an increase of more than tenfold in
less than one month'!. On March 2022, the WHO
published an account of more than 434 million
confirmed cases of COVID-19 worldwide'.

The financial loss attributed to the COVID-19
pandemic is difficult to assess. Analysis of the
global domestic product (GDP) reported by the
World Bank revealed a mean percent increase
of 3.021 between 2011 and 2019 while the mean
GDP in 2020 deteriorated to -3.405%?.

Several factors contributed to the major nega-
tive economic effect of the COVID-19 pandemic,
and one of them is the staggering number of sick
leaves. Sick leaves are used as an indicator of the
working population’s well-being, as well as an in-
dicator of health effects and mortality’. In a recent
cohort study* of over 1.6 million Spanish work-
ers, the authors demonstrated to what extent the
number of sick leaves increased in March 2020,
following the onset of the COVID-19 pandemic.
Compared to the same period in 2017-2019, the
sick leaves increased by 96% for respiratory dis-
eases and by 264% for infectious diseases, while
those related to cardiovascular diseases remained
stable compared to the same period across all
previous years. A Swedish study?® on 11,955 indi-
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viduals infected with COVID-19 reported that the
median sick leave lasted 35 days. Another study*
from Spain conducted in hospital emergency de-
partments showed that there was also a high rate
of medical staff taking sick leaves in areas where
the COVID-19 incidence was higher.

In April 2021, the Integrated Benefits Institute
conducted an analysis of the estimated cost of the
lost work time. It reported that employers spent
a total of $50.5 billion for absent workers due to
the COVID-19 pandemic, with sick leave wages
directly accounting for $15.5 billion of them”.

On December 2020, the WHO issued its first
emergency use for a COVID-19 vaccine, and
the UK was the first country to start vacci-
nating its population with the BNT162b2 vac-
cine (PFIZER, New York, NY, USA / BION-
TECH, Mainz, Rhineland-Palatinate, Germany),
and other governments, including Israel, Italy,
and others, started their vaccination campaigns
shortly thereafter'. Since then, the effectiveness
of the vaccine in lowering the number of over-
all COVID-19 cases and of severe illness and
hospitalizations has been reported in literature.
Rossman et al® retrieved data from the Israeli
Ministry of Health compiled between August
2020 and February 2021 and demonstrated a
larger and earlier decrease in COVID-19 cases
and hospitalization in individuals older than 60
years, followed by younger age groups, according
to the order of vaccination prioritization. A recent
retrospective cohort study’ from Italy showed that
the number of asymptomatic healthcare workers
infected with COVID-19 was higher before they
were vaccinated and that the sick leave of the
vaccinated workers was shorter.

Although the incidence of severe adverse ef-
fects post-vaccination has been and remains low,
many reported side effects are reported in the
days following vaccination. In one prospective
UK study® on 282,103 individuals who were
vaccinated with the BNT162b2 vaccine, systemic
side effects were reported by 13.5% of individu-
als after the first dose of the vaccine and by 22%
after the second dose. Local side effects at the in-
jection site were reported by 71.9% of individuals
after the first dose of the vaccine and by 68.5%
after the second dose®.

Sick leaves have a major effect on a country’s
economy. The Confederation of British Industry
estimates the total annual costs in the UK at £11
billion per year. The equivalent costs in the US
are reported to exceed $30 billion’. It is possible
to make various adaptations if sick leaves fol-

lowing vaccination are excessively high in the
civilian environment. For example, construction
projects may be postponed and delayed, educa-
tion and health services may be (at least partially)
provided online. However, in a military envi-
ronment, the defense readiness of the military
against hostile enemy activity can neither be
similarly postponed nor performed online. As
such, the effect of the vaccination itself on sick
leaves in the military environment needs to be
addressed in order to avoid prolonged absence
from work, damage to ongoing projects, and ulti-
mately to minimize its adverse effect on national
security.

The aim of our study is to evaluate whether
there is an increase in sick leave days following
COVID-19 vaccination among enlisted Israel De-
fense Forces (IDF) personnel.

Subjects and Methods

The study population included all personnel
serving in the IDF between October 7, 2020, and
October 3, 2021 (52 weeks) who were vaccinated
with at least one dose of the BNT162b2 vaccine.
Non-vaccinated soldiers were excluded from the
study. Data on the number of sick leaves reported
during the week following vaccination against
COVID-19 (seven days from vaccination, hereaf-
ter referred to as “post-vaccination weeks”) and
the number of sick leaves in work weeks with-
out vaccination (hereafter referred to as “regular
weeks”) were retrieved from the Human Resourc-
es Corps electronic attendance system of the IDF.

Each sick leave was counted once, regardless
of its length, and dated according to the first day
of absence from duty. Cases in which two consec-
utive sick leaves were interrupted by weekends,
holidays, or one day of attendance, were counted
as a single sick leave.

We calculated the number of sick leaves during
the post-vaccination week and the number of sick
leaves during regular weeks for each participant.
The probability of a “post-vaccination week sick
leave” was equal to the total amount of post-vac-
cination sick leaves divided by the number of vac-
cination weeks (one to three weeks, depending
upon the number of vaccine doses). The probabil-
ity of a “regular week sick leave” was calculated
by dividing the total number of regular week sick
leaves by the number of yearly non-vaccination
weeks (52 weeks minus the number of vaccina-
tion weeks).
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Statistical Analysis

An independent #-test was performed in order
to examine the different effects of winter diseases
and sex on sick days. An ANOVA test was used to
overcome additional confounders. A p-value lower
than 0.05 was considered statistically significant.

The statistical analysis was carried out with
the SPSS Statistics for Windows (version 25.0)
statistics software package (IBM Corp., Armonk,
NY, USA).

Results

Data from 119,933 consecutive vaccinated in-
dividuals were analyzed. Most of the soldiers
serving between October 4, 2020, and October 3,
2021, received the first vaccine dose and a similar
percentage received the second dose between
January 2, 2021, and March 5, 2021.

Distribution of Sick Leaves

The distribution of “regular week sick leaves”
(out of 49-52 regular weeks) and “post-vaccina-
tion week sick leaves” (out of 1-3 post-vaccination
weeks) is described in Table 1.

The probability of sick leave following a
COVID-19 vaccination (mean 0.0845, SD
0.19255) was almost double the probability of sick
leave in a regular week (mean 0.043, SD 0.0479).
This difference was highly significant [¢ (119,933)
=77.97, p <0.001].

Distribution of Sick Leaves
Among Males and Females

The likelihood of males taking sick leave during
both regular weeks (mean 0.0377, SD 0.04310)
and post-vaccination weeks (mean 0.0712, SD
0.17740) was lower than that for females (regular
week: mean 0.0539, SD 0.05485, post-vaccina-
tion week: mean 0.1117, SD 0.21778). Both of
those differences were highly significant (p <
0.001), whereupon an ANOVA test with repeat-
ed measures was performed with sex being the
between-subjects factor and type of week (regu-
lar or post-vaccination) being the within-subjects
factor. The interaction between sex and type of

Table I. Distribution of sick leaves among military personnel.

week was also highly significant [/ (1,119931)
= 65,150.61, p < 0.001]. Due to the significant
interaction results, a paired samples r-test was
done separately for the male and female groups.
The likelihood of taking sick leave in a post-vac-
cination week was significantly higher than in a
regular week for both sexes [t (80,537) = 55.509,
p <0.001] for males and [z (39,394) = 55.338, p <
0.001] for females.

Sick Leaves and Winter-related Diseases

A separate analysis was carried out for January
and February to eliminate the effect of winter-re-
lated diseases on the results. Sick leaves in nine
weeks (January 2, 2021, to March 5, 2021, hereaf-
ter “winter period”) were compared between the
two groups [sick leaves post-vaccination (hereaf-
ter “winter vaccination weeks”) and sick leaves
without vaccination (hereafter “regular winter
weeks”)]. Soldiers who served during the 52
weeks between October 4, 2020, and October
3, 2021, and received at least one vaccine dose
during the winter period were included in the
analysis. Soldiers who did not receive a vaccine
dose during the winter period were excluded
from this analysis.

The probability of taking sick leave during
winter vaccination weeks was calculated in the
same way as previously described, but 1-2 vacci-
nation weeks were subtracted from 9 maximum
winter weeks (depending upon the number of
vaccine doses the soldier received) for the win-
ter vaccination weeks. First, the hypothesis that
the probability of taking sick leaves in regular
winter weeks would be greater than in regular
non-winter weeks was tested. The calculation of
the probability of taking sick leave during regular
non-winter weeks was carried out by dividing the
number of regular non-winter week sick leaves by
the number of regular non-winter weeks. Second,
the probability of taking a sick leave during regu-
lar winter weeks was evaluated by a paired sam-
ples t-test (mean 0.0701, SD 0.10355) and found
to be greater than the probability of taking a sick
leave during regular non-winter weeks (mean
0.0364, SD 0.04592). This difference was highly
significant [¢ (111,255) = 112.847, p < 0.001].

N Mean Standard deviation
Regular week sick leaves 119,933 2.12 2.37
Post-vaccination week sick leaves 119,933 0.22 0.48
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The Probability of Taking a Sick Leave
during the Winter (Post-vaccination
and Regular Weeks)

The probability of taking sick leaves during
vaccination winter weeks (mean 0.0993, SD
0.24120) was greater than the probability of tak-
ing sick leaves during regular winter weeks (mean
0.0701, SD 0.10355). This difference was highly
significant [¢ (111,255) = 38.810, p < 0.001]. The
probability of taking a sick leave during a regular
winter week was 7.01%, while the probability of
taking a sick leave during a post-vaccination win-
ter week was 9.93%. These results show that the
likelihood of taking a leave of absence after vac-
cination during the winter was approximately 1.4
times the likelihood of taking a leave of absence
in a regular winter week. This difference was also
highly significant (p < 0001).

Distribution of Sick Leaves During the
Winter Among Males and Females

The likelihood of males taking a sick leave
during a regular winter week (mean 0.0649, SD
0.09942) and during a post-vaccination win-
ter week (mean 0.0842, SD 0.22324) was low-
er than that for females (regular winter week:
mean 0.0809, SD 0.11093, post-vaccination winter
week: mean 0.1310, SD 0.27227). Both of those
differences were highly significant (p < 0.001).
We, therefore, conducted an ANOVA test with re-
peated measures with sex being the between-sub-
jects factor and the type of winter week (regular
or post-vaccination) being the within-subjects
factor. The interaction between sex (male/female)
and type of winter week (regular or post-vac-
cination) was highly significant [/ (1.111,253) =
369.045, p <0 .001].

Given the significant interaction results, a
paired samples t-test was done separately for the
male and female groups. The likelihood of males
taking a sick leave during the post-vaccination
week (mean 0.0712, SD 0.17740) was higher than
the likelihood of their taking a sick leave during
a regular week (mean 0.0377, SD 0.04310), a
difference that was highly significant [ (80,537)
= 55.509, p < 0.001]. The results for the female
group were similar, with the likelihood of tak-
ing sick leave during the post-vaccination week
(mean 0.1117, SD 0.21778) being higher than the
likelihood of taking sick leave during a regular
week (mean 0.0539, SD 0.05485), yielding a high-
ly significant difference [t (39,394) = 55.338, p <
0.001]. We then performed a dependent #-test sep-
arately for the male and female groups. The like-

lihood for the males to take a sick leave during
the post-vaccination winter week (mean 0.0842,
SD 0.22324) was higher than the likelihood for
them to take a sick leave in a regular winter week
(mean 0.0649, SD 0.09942). This difference was
also highly significant [t (75,263) = 22.454, p <
0.001]. The results in the female group were sim-
ilar, with the likelihood of their taking sick leave
during the post-vaccination winter week (mean
0.1310, SD 0.27227) being higher than their doing
so during a regular winter week (mean 0.0809,
SD 0.11093), with a highly significant difference
[ (35,990) = 33.857, p < 0.001]. No significant
correlation was found between age and the likeli-
hood of taking sick leave for both sexes.

Discussion

Leave of absence is an integral part of the
workplace economy. During the COVID-19 pan-
demic, the magnitude of sick leaves was raised
by 116% in the first trimester of 2020, as demon-
strated in the Spanish population among whom a
considerable number required a leave of absence
related to COVID-19*. Hospitalization due to
COVID-19 was demonstrated as being the stron-
gest predictor for a longer leave of absence (p <
0.001, 95% CI 1.63-1.99)°. Old age and previous
sick leaves were also found to correlate to an
extended leave of absence®. Thus, the COVID-19
pandemic not only closed industries but also
placed a tremendous and lengthy burden on the
workplace economy and health insurance’.

Vaccination against COVID-19 was confirmed
to be effective in lowering transmission rate, mor-
bidity, and mortality™'. However, it has also been
shown that protection provided by the vaccine
wanes over time'"'2, Therefore, the current under-
standing is that multiple doses are needed to con-
trol the COVID-19 pandemic. The need for several
vaccinations against COVID-19 carries with it the
need to consider the potential increase in their side
effects leading to the loss of workdays.

The national policy of paying wages during
sick leave is a major factor in the length and will-
ingness to return to work after a sick leave*'*. This
practice of paid sick leave encourages workers to
stay at home and prevent COVID-19 spread™.
During military service in Israel, it is customary
to pay wages to the personnel during a leave of
absence due to sickness. The findings of the cur-
rent analysis demonstrated that for the same IDF
personnel, the odds of taking a leave of absence
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after COVID-19 vaccination were doubled com-
pared to a regular week (8.45% vs. 4.3%, respec-
tively, p < 0.001). In addition, females took sick
leaves more often than males, both during regular
weeks (5.39% vs. 3.77%, p < 0.001) and during
post-vaccination weeks (11.17% vs. 7.12%). The
likelihood of taking sick leave during the week
following vaccination against COVID-19 was
doubled compared to a regular week in both the
male and female groups (7.12% vs. 3.77% p <
0.001 and 11.17% vs. 5.39% p < 0.001, respective-
ly). It is important to note that only sick leaves of
the military personnel themselves were included,
and that leaves of absence to take care of a sick
family member were excluded.

Another confounder that could have affected
the data was the seasonal variation of taking sick
leaves. The taking of sick leaves reportedly tends
to rise during the winter season. Our findings
are in line with that trend, with 7.01% of the sick
leaves being reported in the winter compared to
3.64% during the rest of the year (p < 0.001). A
comparison of sick leaves taken in an ordinary
winter to those taken in winter after a COVID-19
vaccination revealed a greater likelihood for the
latter (7.01% vs. 9.93%, respectively, p < 0.001).
We analyzed this seasonal effect in the male and
female groups and demonstrated that females had
a higher likelihood to take sick leaves in both the
regular and post-vaccination weeks during the
winter season (8.09% vs. 6.49% p < 0.001 and
13.10% vs. 8.42%, respectively).

Calvo-Bonacho et al* recently demonstrat-
ed that no working sector was safe from the
COVID-19 pandemic. The healthcare profession
reportedly experienced the largest rise in ab-
senteeism*!®, Comparable to healthcare workers,
IDF personnel are required to perform activities
during which they are less able to avoid exposure
to COVID-19. Similar to many workplaces, the
IDF is constantly adapting to the new national
health status and WHO recommendations for
keeping exposure as low as possible for military
personnel”. Even though IDF soldiers are, for
the most part, young and free of comorbidities,
personal protection equipment is obligatory, and
vaccination is strongly advised and encouraged.

One of the strengths of this study is the abil-
ity to examine sick leave in previously screened
mostly healthy young soldiers in two parallel
timeframes. Another advantage of our study is
the big data source in a single unified health sys-
tem with a medical electronic file for each soldier,
thereby enabling both the identification of all sick

leaves being taken and the uniform vaccination
schedule. Previous reports® on workplace ab-
senteeism after COVID-19 vaccination relied on
workers self-reporting their leave of absence.

Limitations

There are some limitations to this study. The
IDF soldiers do not represent the common work-
ing-age population, being mostly young (predom-
inant age range 18-21 years) and free of signifi-
cant comorbidities. An elderly worker in a civil-
ian environment may be more severely affected
by the COVID-19 pandemic and vaccination side
effects and might be more reluctant to return to
work from sick leave. Another limitation is that
we did not compare the number of sick leaves
taken after each of the three vaccination phases
(first, second and third dose).

Conclusions

COVID-19 vaccination offers great promise
to the workplace economy while bearing the
highly costly liability of increased sick leaves.
The current study demonstrated that more fe-
males than males took sick leaves following
vaccination and that there were no associated
seasonal variations. Healthcare and workplace
organizers should bear in mind vaccination-re-
lated sick leave when preparing a vaccination
plan and take appropriate measures. Additional
studies are required to adapt our current find-
ings to civilian populations.
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