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Background: Vaccines against COVID-19 have proven effective in preventing COVID-19 hospitalisation. In
this study, we aimed to quantify part of the public health impact of COVID-19 vaccination by estimating
the number of averted hospitalisations. We present results from the beginning of the vaccination cam-
paign (‘entire period’, January 6, 2021) and a subperiod starting at August 2, 2021 (‘subperiod’) when
all adults had the opportunity to complete their primary series, both until August 30, 2022.
Methods: Using calendar-time specific vaccine effectiveness (VE) estimates and vaccine coverage (VC) by
round (primary series, first booster and second booster) and the observed number of COVID-19 associ-
ated hospitalisations, we estimated the number of averted hospitalisations per age group for the two
study periods. From January 25, 2022, when registration of the indication of hospitalisation started, hos-
pitalisations not causally related to COVID-19 were excluded.
Results: In the entire period, an estimated 98,170 (95 % confidence interval (CI) 96,123–99,928) hospital-
isations were averted, of which 90,753 (95 % CI 88,790–92,531) were in the subperiod, representing
57.0 % and 67.9 % of all estimated hospital admissions. Estimated averted hospitalisations were lowest
for 12–49-year-olds and highest for 70–79-year-olds. More admissions were averted in the Delta period
(72.3 %) than in the Omicron period (63.4 %).
Conclusion: COVID-19 vaccination prevented a large number of hospitalisations. Although the counter-
factual of having had no vaccinations while maintaining the same public health measures is unrealistic,
these findings underline the public health importance of the vaccination campaign to policy makers and
the public.
� 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Background

The COVID-19 pandemic has had an enormous negative impact
on health and wellbeing worldwide. COVID-19 has directly
affected public health with over 600 million confirmed cases to
date, andmore than 6.5 million deaths [1]. In the Netherlands, with
a total population of 17.7 million individuals, approximately 8.5
million COVID-19 cases have been confirmed by surveillance mon-
itoring from February 27, 2020, up to August 30, 2022, of which
approximately 113,000 have resulted in hospitalisation and more
than 22,000 in death [2]. Several times during the pandemic, the
intensive care units (ICU) were overwhelmed. This imposed pres-
sure on hospital staff, causing a shortage of staff and delaying sur-
gical procedures [3]. Also, this pressure increased the need to
introduce drastic infection control measures in the community.
Although they were believed to be effective in controlling the pan-
demic by decreasing transmission [4,5], these control measures
also had a negative impact on other aspects of society; for instance,
psychological problems in children and adolescents due to social
isolation [6,7], increased prevalence of mental health indicators
such as loneliness, anxiety, depression and stress [8,9], and
increased numbers of people facing economic difficulties.

Large-scale COVID-19 vaccination has positively affected sev-
eral public health indicators and reduced the need for restrictions.
COVID-19 vaccination has been found effective in limiting infec-
tion [10,11], the transmission of infection [12,13], the number of
hospitalisations and intensive care unit (ICU) admissions [14],
and deaths [15,16]. In the Netherlands, the vaccination campaign
against COVID-19 started on January 6, 2021 [17]. Since then, over
36 million vaccine doses have been administered. The vaccination
planning strategy aimed to reduce severe disease. In general, older

http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2023.05.018&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.vaccine.2023.05.018
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:senna.van.iersel@rivm.nl
https://doi.org/10.1016/j.vaccine.2023.05.018
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine


S.C.J.L. van Iersel, S.A. McDonald, B. de Gier, et al. Vaccine 41 (2023) 3847–3854
age groups were eligible before younger age groups, with some
exceptions, such as healthcare workers, residents of nursing
homes, people living in an institution, and individuals with specific
underlying comorbidities [18]. All children aged 12–17 were eligi-
ble from the beginning of July 2021 [19].

As of today, five types of vaccines have been administered in the
Netherlands, Comirnaty (COM), Spikevax (MOD), Vaxzevria (VAX),
Jcovden (JANSS) and Nuvaxovid (NVXD). Two doses are needed to
complete the primary vaccination schedule or one dose when an
individual had a prior SARS-CoV-2 infection, except for JANSS,
where one dose is sufficient, independent of a prior infection. From
November 18, 2021 [20], booster doses of COM or MOD and from
March 25, 2022 [21] booster doses of JANSS have been adminis-
tered starting with the oldest age groups. A second booster dose
of COM or MOD was offered to people over 70 years and some vul-
nerable health groups from the week of February 28, 2022 [22] and
for 60-year-olds from March 26, 2022 [23].

Previous research estimated the substantial beneficial impact of
vaccination on health outcomes. By using a mathematical
susceptible-exposed-infectious-recovered-susceptible (SEIRS)
model, an estimated 14.4 million deaths (79 %) were prevented
in the first year of COVID-19 vaccination when fitting the model
to official reported deaths in 185 countries and territories, or
19.8 million deaths (63 %) when the model was fitted to excess
deaths [24]. A study used an agent-based model to estimate that
in New York City 8,508 (48.6 %) deaths and 48,076 (52.9 %) hospi-
talisations were averted between December 14, 2020 and July 15,
2021 [25]. The percentage of expected deaths in people aged
60 years and older that were averted by vaccination in 33 Euro-
pean countries between December 2020 and November 2021 ran-
ged per country from 6 % to 93 % with in total for all 33 countries a
median of 469,186 deaths [26]. For these estimates, methods were
adapted from an ecological study to estimate the number of
averted individuals with influenza that needed medical attention
by the influenza vaccination programme [27]. A similar study in
Italy estimated 79,152 averted hospitalisations (32 %) during the
roll-out of the vaccination campaign between January and Septem-
ber 2021 [28].

Quantifying the impact of the vaccination campaign against
COVID-19 on hospitalisations helps policy makers and the public
to assess the importance of vaccination. With this study we aimed
to estimate the number of COVID-19 related hospitalisations
averted by the COVID-19 vaccination campaign in the Netherlands.
2. Data & methods

2.1. Data

We estimated the number of COVID-19 related hospitalisations
averted by the COVID-19 vaccination campaign from January 6,
2021 through August 30, 2022. We analysed this study period
together with a second study subperiod in which all adults had
the opportunity to complete their primary series and children aged
12 to 17 were eligible for vaccination, from August 2, 2021 through
August 30, 2022. This allowed the impact of the whole vaccination
campaign to be differentiated from the impact when all adults had
the opportunity to complete the primary series. We present esti-
mates per age group to evaluate the variation in impact of the vac-
cination campaign.

Vaccine coverage (VC) was determined by registrations in the
Dutch COVID-vaccine Information and Monitoring System (CIMS),
supplemented with anonymized registrations by the Municipal
Health Services (MHS) for those individuals who did not give con-
sent to be registered in CIMS [29]. The administered doses, dates of
vaccination and vaccine types are registered on individual level. A
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completed primary series includes one dose of JANSS, two doses of
COM, MOD, NVXD or VAX, or one dose (other than JANSS) follow-
ing a previous SARS-CoV-2 infection within three months before
the dose was administered. Population data per age group is taken
from the Dutch population register. Age was calculated as 2021 –
birth year. Individuals with missing birth year were excluded
(<0.01 %).

All confirmed COVID-19 hospital registrations by the founda-
tion National Intensive Care Evaluation (NICE) were used. Admis-
sion date and age of all hospitalised persons in the Netherlands,
including ICU admissions, with a positive SARS-CoV-2 test or CT-
confirmed COVID-19 are included in this database. With the rise
of Omicron, clinicians increasingly encountered positive SARS-
CoV-2 tests in patients hospitalised for reasons that were not
directly or indirectly related to COVID-19. Therefore, from January
25, 2022, NICE distinguishes the indication for admission, with four
possible indications:
Indication
 Description
 % of all hospitalised
patients with SARS-
CoV-2 (January 25,
2022 through August
30, 2022)
1
 Because of COVID-19;
COVID-19 is the
indication for
admission and the
patient is treated for it.
28.1 %
2
 A combination with
COVID-19; COVID-19 is
one of the indications
for admission; without
COVID-19 the patient
would not have been
hospitalised.
12.7 %
3
 Different primary
reason for admission
than COVID-19; the
patient has COVID-19
but is hospitalised for
an unrelated indication.
21.0 %
4
 Patient has SARS-CoV-2
infection but it is
unknown whether this
is the reason for
admission.
11.2 %
Missing
 27.0 %
Hospital admissions for an indication other than COVID-19 (i.e.,
indication 3) were excluded from the data. We retained all SARS-
CoV-2 positive admitted patients with unknown (i.e., indication 4)
or missing indication because otherwise we would potentially
exclude 38.2 % of COVID-19 caused admissions from January 25,
2022. Before January 25, 2022, all hospitalisations were included,
since the indication was not recorded. For hospitalisations, age at
date of disease onset was estimated as:

Agedate of disease onset ¼ yearðmonth AdmissionDate� 7 daysð Þ
� 6monthsÞ � BirthYear

Here, AdmissionDate is the hospital admission date and the date
of disease onset is estimated by extracting seven days from the
admission date, with the assumption that the median time
between date of disease onset and hospitalisation is one week,
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based on national COVID-19 surveillance data. Because only birth
year is known, we extract six months from the date of disease
onset, given that approximately half of the persons have aged a
year by the middle of the year. We then subtract the birth year
to get the estimate of the age at disease onset.

Data from CIMS and NICE, linked by citizen service number,
were used to estimate calendar-time specific vaccine effectiveness
(VE) estimates. These were based on the incidence rate ratio (IRR),
modelled using a negative binomial regression model, including a
natural cubic spline for calendar date and adjusting for birth year
in 5-year bands [14]. From this model, VE is calculated as (1-IRR)
* 100 %. Potential waning and differences in VE between SARS-
CoV-2 variants is implicitly included in these VE estimates since
the differences in hospitalisation risk associated with vaccination
status are modelled over calendar time by including an interaction
spline for calendar time and vaccination status. We used the same
lag time of seven days to calculate the date of disease onset. To
determine age at the date of disease onset for VE estimates, we
used the same formula as for hospitalisations that is described
above. Hospital admissions for an indication other than COVID-
19 were also excluded from the data for estimating the VE.

2.2. Methods

All analyses were done in R [30]. We used a study design similar
to [26,27], with some modifications to include primary series (p),
first and second boosters (b1 and b2) vaccine coverage. In addition,
in contrast to [26], we use calendar-time specific VE estimates
instead of a static base VE. In short, the method expresses the ratio
of averted to observed hospitalisations in terms of VE and VC. We
multiply this ratio with the number of observed hospitalisations to
get an estimate of the daily number of averted hospital admissions.
Specifically, we used the following formulas to estimate the num-
ber of averted hospitalisations for each vaccination series, each day
t, and per age group a:

Nr avertedprimary series;t;a ¼ Nr observed hospitalisationst;a�
VEp;t;a� VCp;t�21;a�VCb1;t�14;að Þ

1� VEp;t;a� VCp;t�21;a�VCb1;t�14;að Þð Þ� VEb1;t;a� VCb1;t�14;a�VCb2;t�14;að Þð Þ� VEb2;t;a�VCb2;t�14;að Þ

Nr avertedf irst booster;t;a ¼ Nr observed hospitalisationst;a�
VEb1;t;a�ðVCb1;t�14;a�VCb2;t�14;aÞ

1� VEp;t;a� VCp;t�21;a�VCb1;t�14;að Þð Þ� VEb1;t;a� VCb1;t�14;a�VCb2;t�14;að Þð Þ� VEb2;t;a�VCb2;t�14;að Þ

Nr avertedsecond booster;t;a ¼ Nr observed hospitalisationst;a�
VEb2;t;a�VCb2;t�14;a

1� VEp;t;a� VCp;t�21;a�VCb1;t�14;að Þð Þ� VEb1;t;a� VCb1;t�14;a�VCb2;t�14;að Þð Þ� VEb2;t;a�VCb2;t�14;að Þ

Here, VE stands for the vaccine effectiveness against hospitalisa-
tion and VC for the cumulative vaccine coverage. VCp includes every
individual with a completed primary series (including those with a
first and or second booster), VCb1 consists of all individuals with at
least a first booster (including those with a second booster) and
VCb2 comprises individuals with a second booster. VCp – VCb1 thus
contains only those individuals with a primary series but not a first
(or implicitly second) booster, and VCb1 – VCb2 consists of only those
individuals with a first booster but not a second booster. In Appen-
dix I, a more intuitive explanation of the formula is provided. The
time delay on day t is shown as t-x with x in days and a represents
age group (12–49, 50–59, 60–69, 70–79 and 80+). The delay
accounts for the time to immune response after vaccination and
median time to hospitalisation after infection. Individuals aged
under 12 and individuals whose age is unknown are excluded.
We assume a full immune response after 14 days for the primary
series and after 7 days for the first and second booster, and a time
of 7 days between disease onset and disease onset, based on the
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median delay of reported date of disease onset to hospital admis-
sion of confirmed COVID-19 cases, as registered by the Dutch
Municipal Health Services. Monte Carlo simulations based on the
regression coefficients and variance–covariance matrix of the neg-
ative binomialmodel were used to calculate the 95 % CIs for averted
admissions to ensure that the uncertainty in the VE estimates are
correctly reflected in the estimations. For each day of the study per-
iod, the variance–covariancematrix was computed and the 95 % CIs
around VE was estimated; per day, 1.000 draws from this distribu-
tion were used to estimate the number of averted admissions, and
the 95 % CI was constructed accordingly.

The number of averted hospitalisations was estimated per age
group from the start of the vaccination campaign in the Nether-
lands (January 6, 2021) to August 30, 2022 (‘entire period’). The
same analysis was carried out for the subperiod between August
2, 2021 and August 30, 2022 (‘subperiod’). In the subperiod, all
adults in the Netherlands were eligible for COVID-19 vaccination
and had the opportunity to complete the primary series. For this
period, observed hospitalisations were used from August 2, 2021
onwards, meaning that the first averted hospitalisations were esti-
mated three weeks later, starting from August 23, 2021, due to the
vaccine coverage delay present in the formulas. Because observed
hospitalised individuals can be admitted to hospital more than
once, we did not remove them from the risk set. We thus also
retained averted hospitalised persons in the population at risk for
future hospitalisations.

We estimated the absolute and relative number of averted hos-
pitalisations per period in which a virus variant was dominant. We
define the start of a dominant period as the time that a variant
comprises at least 50 % of all test samples of infected individuals
that are sequenced by the pathogen surveillance in the Nether-
lands [31]. The periods we use are:

- Wildtype: From the start until February 14, 2021
- Alpha: February 15 until June 27, 2021
- Delta: June 28 until December 26, 2021
- Omicron: December 27, 2021 until August 30, 2022

For hospitalisations we use the estimated date of disease onset
(date of hospitalisation – 7 days) to determine the dominant virus
variant period.
3. Results

Vaccine coverage of the primary series on August 30, 2022, ran-
ged from 73 % for age group 12–49 to 94 % for 70–79-year-olds
(Fig. 1.A). At the start of the subperiod on August 2, 2021, when
all adults in the Netherlands had the opportunity to complete their
primary series, coverage varied from 41 % (age group 12–49) to
92 % (age group 70–79). In general, the coverage in older age
groups was higher compared to younger age groups for primary,
first and second booster vaccination (Fig. 1.A–C). Daily VE esti-
mates for all ages (12 years and older) and per age group are shown
in Appendices I and II.

In total, 74,074 observed hospitalisations of individuals of
12 years and older were included in the entire period and 42,930
in the subperiod. Fig. 2 illustrates the weekly number of observed
and estimated averted hospitalisations for individuals aged 12 years
and older. From the start of the vaccination campaign, an estimated
98,170 hospitalisations (95 %CI 96,123–99,928) have been averted,
with most of them in the subperiod (90,753; 95 %CI 88,790–
92,531). These numbers equal 57.0 % (95 %CI 56.5 %–57.4 %) and
67.9 % (95 %CI 67.4 %–68.3 %) of all hospital admissions for respec-
tively the entire period and the subperiod.



Fig. 1. Daily vaccine coverage per age group. The vertical line marks the start of the
subperiod (August 2, 2021).
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Fig. 3 summarises the observed and estimated averted hospital-
isations per age group for the entire period from January 6, 2021
through August 30, 2022, and for the subperiod from August 2,
2021 through August 30, 2022. The number of estimated averted
hospitalisations was highest for age group 70–79 years, both abso-
lute (32,483, of which 30,268 in the subperiod) and relative to
observed hospitalisations (63.5 % in the entire period and 73.3 %
in the subperiod). The lowest numbers were observed for age
3850
group 12–49 years: 7,607 (37.3 %) estimated averted hospitalisa-
tions, of which 7,255 (49.9 %) in the subperiod.

During the Alpha period, an estimated 1,826 (8.1 %; 95 %CI
1,767–1,876; 7.8 %–8.3 %) hospitalisations were averted by vacci-
nation (Fig. 4). The largest number of hospitalisations was averted
during the Delta period, both in absolute (57,395; 95 %CI 55,918–
58,723) as well as relative (72.3 %, 71.8 %–72.8 %) terms. In the
Omicron period, an estimated 38,949 (63.4 %) admissions were
averted (95 %CI 37,749–40,152, 62.7 %–64.1 %).
4. Discussion

We aimed to quantify the impact of COVID-19 vaccination in
the Netherlands in terms of averted hospitalisations. Results show
that the vaccination campaign has had a considerable, positive
impact on an important indicator of COVID-19 health burden –
admission to hospital – which reinforces the investment in the vac-
cination programme for preventing serious disease at the patient
level, reducing the associated burden on the healthcare system,
and retaining capacity to admit non-COVID-19 patients. An esti-
mated 98,170 (57.0 %) admissions have been averted from the start
of the vaccination campaign, of which 90,753 (67.9 %) in the period
where all adults had the opportunity to complete the primary ser-
ies and children aged 12–17 were eligible for vaccination
(subperiod).

An upward trend can be seen in the fraction of averted hospital-
isations from younger to older age groups, with a peak for age
group 70–79. This age trend is similar to the vaccine coverage,
which is higher for older age groups, and highest for age group
70–79. They are also in line with the number of observed hospital-
isations, which is generally higher for older age groups. The great-
est percentage of hospital admissions was averted in the Delta
period, and the number of averted admissions was highest in the
same period because Delta infection was more likely to lead to hos-
pitalisation than Omicron. VE decreased significantly with the
emergence of Omicron. While VE against hospitalisation remained
much higher than against infection, a drop in VE was still observed
around the start of 2022.

The difference in the percentage averted admissions between
the period from the start of the vaccination campaign (entire per-
iod) and the period in which all adults in the Netherlands had the
opportunity to complete the primary series (subperiod) is substan-
tial, with over 10 % more averted hospitalisations in the subperiod
compared to the entire period. This underlines the need for a rapid
roll-out of the vaccination campaign, especially in times when the
number of observed hospital admissions is high. The very large dif-
ference in the relative number of averted hospitalisations between
the Alpha period (8.1 %) and the Delta and Omicron periods (72.3 %
and 63.4 %), with the Alpha period comprising a large part of initial
roll-out, highlights the importance of a rapid roll-out.

Comparing our relative estimates to relative estimates of
averted hospitalisations or deaths in previous research is not
straightforward, because the calculations depend on several fac-
tors. Firstly, outcomes are affected by the VE estimates used. The
VE against death is higher than the VE against hospitalisation,
which leads to a lower expected percentage averted hospitalisa-
tions compared to averted deaths. Secondly, a higher vaccine cov-
erage leads to a higher estimated percentage of averted
admissions. In the Netherlands, coverage is relatively high, thus
we would expect a higher estimate. Lastly, the number of observed
hospitalisations, the timing of peaks in observed hospitalisations,
and the length of the study period affect the relative estimates.
Nevertheless, our estimate in the entire period (57.0 %) is similar
to the estimate of 52.9 % averted hospitalisations for New York
[25]. However, it is much higher than the estimated 32 % averted



Fig. 2. Total weekly number of observed and estimated averted hospitalisations for individuals aged 12 years and older. The vertical line marks the cut-off for estimated
averted hospitalisations in the subperiod (August 23, 2021, 3 weeks after the start of the study period, accounting for the delay in the time to immune response following
completion of the primary vaccination series and the median time to hospitalisation following infection).

Fig. 3. Percentage and absolute number of estimated averted hospitalisations with 95 % CI bounds, and the number of observed hospitalisations, per age group. A. Entire period
(January 6, 2021 until August 30, 2022) B. Subperiod (August 2, 2021 until August 30, 2022).
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Fig. 4. Number and percentage of estimated averted hospitalisations and number of observed hospitalisations per dominant variant, from the start of the vaccination
campaign (January 6, 2021) until August 30, 2022.
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hospitalisations for Italy [28], which can be explained by differ-
ences in study period; in this study, the study period consisted of
mainly the roll-out period of the vaccination campaign (January
2021 to September 2021).

The current study has several limitations. The CIMS data, from
which calendar-time specific VE estimates were derived, did not
contain vaccination records for individuals who did not consent
to share their data (in total around 6.2 % of all administered doses).
This will have resulted in misclassification of some vaccinated indi-
viduals as unvaccinated, leading to an underestimation of VE esti-
mates [14]. Secondly, the VE estimates were not adjusted for
comorbidities, as this information could not be individually linked
to the hospital and vaccination data. Presumably, this has also
resulted in conservative VE estimates, assuming that individuals
with a higher risk of severe illness from COVID-19 were invited
for vaccination earlier and were more likely to accept vaccination.

Similarly, because previous infections could not be individually
linked to the hospital and vaccination data, it was not possible to
adjust for previous infections in the VE analyses. The acquisition
of infection-induced immunity will have led to underestimation
of VE since unvaccinated individuals likely acquired it earlier and
at higher rates [32]. This is the most plausible explanation for
the negative VE estimates for some age groups during part of
2022 (Appendices II and III). Another limitation is that we do not
consider indirect effects of vaccination in our analyses. Vaccination
not only protects against severe COVID-19, but also reduces the
probability of infecting other individuals [13,33]. This leads to
fewer hospitalisations, and therefore not taking this into account
makes the estimate more conservative.

Additional limitationsmay have resulted in an overestimation of
averted hospitalisations. Firstly, we did not remove once-
hospitalised persons (either observed or averted) from the popula-
tion at risk for future hospitalisations, thus allowing for individuals
to be admitted to the hospital more than once. In practice, the prob-
ability of being hospitalised after a prior hospital admission is likely
lower thanwithout a prior hospital admission. Secondly, the indica-
tion for COVID-19 hospitalisation was unknown until January 25,
2022. Hospitalisations with a positive SARS-CoV-2 test – but not
due to COVID-19 – could thus not be excluded before this date.
Because clinicians increasingly saw patients being hospitalised
with a positive SARS-CoV-2 test, but whose indication for admis-
sion was not because of COVID-19, once the Omicron variant
became dominant, registration of the indication of admission was
added not long afterwards. Therefore, we assumed the impact on
our estimateswas limited. In addition, for the VE estimates the indi-
cation was unknown until January 25, 2022. Under the assumption
that vaccination has no effect on the incidence of hospitalisations
with – but not due to COVID-19 – VE would be underestimated.
We therefore expect that this limitation has more impact on the
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relative number of estimated averted hospitalisations, leading to
underestimation, than on the absolute number, possibly leading
to minor overestimation. The same applies to hospital admissions
after January 25, 2022 with an unknown indication for admission.

Determining the impact of the COVID-19 vaccination campaign
is challenging, since the counterfactual is unknown; we do not
knowwhat would have happened in the absence of the vaccination
campaign. In practice, hospitals would not have been capable of
admitting the enormous estimated number of patients needing
hospital care, since their capacity would then have been exceeded.
It is likely that stricter control measures would have been required
to limit the total number of COVID-19 hospitalisations and/or
spread admissions out over a longer time period. In our study,
however, we estimated the impact under the assumption that pub-
lic health measures and compliance to these measures would have
been identical to the actual measures that had been imposed, and
we assumed that there was no limit in hospital bed and staff capac-
ity. Nevertheless, quantification of the effect of the vaccination
campaign in terms of averted hospitalisations demonstrates its
considerable positive impact on public health.
5. Conclusion

From January 6, 2021 until August 30, 2022 an estimated 98,170
(95 % CI 96,123–99,928) COVID-19 hospitalisations were averted by
the SARS-CoV-2 vaccination campaigns, relative to 74,074 observed
hospitalisations. The relative and absolute number of averted hospi-
talisations was most pronounced for age group 70–79 and during the
Delta period. COVID-19 vaccination prevented a considerable burden
of morbidity by reducing the number of COVID-19 hospitalisations.
By doing so, it helped to improve access to healthcare for both
COVID-19 patients as well as non-COVID-19 patients, due to less
pressure on hospitals and healthcare workers.
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