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Association of COVID-19 vaccination prioritization and
hospitalization among older Washingtonians

INTRODUCTION

In experimental conditions, all Food and Drug Administration-
approved vaccines have demonstrated vaccine-related reduc-
tions in COVID-19 hospitalizations.1,2 While the literature is
rapidly evolving, several observational studies have evaluated
the efficacy of COVID-19 vaccination on particular populations.
Studies of healthcare workers in Jerusalem,3 Italy,4 and the
United States found reduced COVID-19 infection rates soon
(generally within 1–2 weeks)5 following vaccination. National
observational studies of the general population in Scotland6 and
Israel7 found lower rates of symptomatic infection, hospitaliza-
tion, and death soon (withing 2–3 weeks) following vaccination.

Starting January 18, 2021, Washington prioritized
Washingtonians aged 65 and older (65+) for COVID-19 vac-
cination.8 We sought to explore whether reduced COVID-

19 hospitalizations could be discerned in real-world condi-
tions following vaccination prioritization for that popula-
tion. To do this, we used historical trends of Washington
State COVID-19 hospitalizations for the 65+ and other age
groups to generate estimates of COVID-19 hospitalization
in the 65+ years age group had prioritization not occurred,
and compared these estimates with actual hospitalization in
the first 6 weeks following prioritization.

METHODS

We analyzed 16,511 Washington Department of Health
COVID-19 hospitalizations that occurred between March
1, 2020 and March 1, 2021.

2780 LETTERS TO THE EDITOR

https://orcid.org/0000-0002-0119-3639
mailto:pilottoandreae@gmail.com
https://orcid.org/0000-0003-2029-6606
https://orcid.org/0000-0003-2029-6606
https://orcid.org/0000-0002-0119-3639
https://orcid.org/0000-0002-0119-3639
https://orcid.org/0000-0002-0119-3639
https://doi.org/10.1101/2020.12.27.20248903
https://doi.org/10.1101/2020.12.27.20248903


Using COVID-19 hospitalizations for the 65+ and
four other age groups (0–19, 20–34, 35–49, and 50–64)
before vaccination prioritization (March 1, 2020–January
17, 2021), we generated a synthetic control9 using a
Bayesian structural time-series synthetic control model.10

Extending that model to the post-prioritization period
(January 18, 2021–March 1, 2021), we used actual hospi-
talization in the non-65+ age groups to generate an esti-
mate of the number of hospitalizations among the 65+
population had vaccination prioritization not occurred.
From that, we subtracted actual hospitalizations to esti-
mate the number of hospitalizations avoided (with 95%
confidence intervals [CIs]) following prioritization. We
used the age-specific Washington State COVID-19 hos-
pitalization fatality rate for October 1, 2020–December
31, 2020 (28% = 983 deaths/3509 hospitalizations
among those 65+) to estimate the number of avoided
deaths associated with vaccine prioritization for older
Washingtonians.

Because we used publicly available data, IRB approval
was not required.

RESULTS

Before vaccination prioritization, hospitalization rates
were highly correlated across age groups, with Pearson's
correlation coefficients ranging between 0.79 and 0.96,
depending on the age group examined (data not shown).

For the 65+ age group, the synthetic model tightly
tracked actual hospitalizations in the pre-prioritization
period (Figure 1). By January 29, 2021, the actual num-
bers of hospitalizations and the synthetic model's esti-
mates of hospitalizations for that group statistically
significantly diverged. Between January 18, 2021 and

March 1, 2021, the synthetic model predicted 1604 (95%
CI: 1521–1691) hospitalizations for the 65+ age group;
actual hospitalizations numbered 1170, or 434 (95% CI:
351–521) fewer and 27.1% (95% CI: 22.9%–32.0%) lower
than expected. Applying the age-specific case-fatality rate
from the pre-prioritization period, we estimate that vacci-
nation prioritization was associated with 122 (95% CI: 98–
146) avoided deaths in the 65+ age group in its first
6 weeks. The association between vaccination prioritiza-
tion and hospitalization reduction among Washingtonians
aged 65+ was statistically significant (Bayesian one-sided
tail-area probability < 0.001).

DISCUSSION

In Washington State, vaccination prioritization of those
aged 65+ was associated with a substantial and statistically
significant decrease in COVID-19 hospitalizations, poten-
tially saving between 98 and 146 older Washingtonians'
lives. Our findings suggest that prioritizing vaccination
of the most vulnerable populations based on age alone
was an effective strategy at mitigating overall COVID-19
hospitalization and mortality in the older Washington
population.

Our study has several limitations. First, we conducted our
analysis in a dynamic time period. Because Washington's ini-
tial vaccination efforts began onDecember 14, 2020,3 vaccina-
tion of frontline healthcare workers (few of whom are likely
to be 65+) and long-term care facility residents (many of
whom are likely to be 65+) might have influenced our syn-
theticmodel before January 17, 2021. However, as those same
populations continued to get vaccinated after January
18, 2021, our findings may be conservative: the synthetic
model's post-vaccination prioritization hospitalization
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FIGURE 1 Synthetic control (dotted

line with 95% confidence intervals in

gray) compared with the actual number

of hospitalizations for the 65 and older

age group (solid red line) during the

entire period examined (March 1, 2020–
March 1, 2021). The vertical line

indicates January 18, 2021, the date
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prioritized for COVID-19
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estimates for the 65+ age group might have been “pulled
down” as other groups' hospitalization rates decreased. Sec-
ond, our model assumes that the association between hospi-
talizations in the age 65+ years population and the control
time series were consistent over time and were influenced
only by vaccination prioritization; it is possible that
unmeasured confounders influenced our model. Finally, our
data are administratively collected; to the extent there were
errors in data collection, ourmodelmay be flawed.

Despite these limitations, although early, our findings
mimic those of the large Phase III trials that found rapid
and dramatic reductions in infection, hospitalization, and
mortality rates among those vaccinated.1,2 Our study sug-
gests that, in the United States, local policymakers might
see brisk declines in hospitalization rates among those
prioritized for vaccination.
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