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INTRODUCTION

The first year of the COVID-19 pandemic was marked by
extraordinary racial/ethnic disparities in mortality1. COVID-
19 mortality in California began to decline after January 2021.
It is unknown if these rapid declines in mortality mitigated or
exacerbated racial/ethnic disparities in COVID-19 mortality.
There is limited evidence on how racial/ethnic disparities in

COVID-19 mortality shifted in the vaccination period. Well-
documented inequities in vaccine uptake2 may have exacer-
bated racial/ethnic disparities, but the combination of vaccine
hesitancy in some predominantly white communities3 and
lower immunity from past infection may have closed gaps
between whites and other groups.
We evaluated how racial/ethnic disparities in COVID-19

mortality and proportionatemortality evolvedwith availability
of the vaccine in California and whether these changes dif-
fered by age group. We used weekly proportionate
mortality—defined as deaths in a specified population as a
proportion of all deaths that week—as a relative measure of
disparities.

METHODS

Analyses used California death certificates from 3/1/2020 to
7/31/2021 and population estimates from the 2020 American
Community Survey. We evaluated COVID-19 mortality for
the four largest racial/ethnic groups in California: Latinos of
any race, non-Latino white, Black, and Asian individuals. For
each group, we estimated (1)age-standardized and age-
stratified mortality rates and (2) the weekly proportion of
deaths in each group overall and within three age strata (here-
after, race-age subgroups). We fit joinpoint regression to

quantify trends in the COVID-19 mortality rate during the
vaccination period (starting 1/13/2021). We fit weighted quar-
tic polynomial models to estimate trends in the proportion of
COVID-19 deaths for each race-age subgroup.

RESULTS

We estimated large rates of decline in COVID-19 mortality for
all race-age subgroups in the vaccination period, ranging from
−23% (95% CI: −27, −19) weekly percent change (WPC) in
Black individuals to −25% (−27, −24) WPC in Latinos,
followed by slower decreases in mortality in March for all
race-age subgroups (Fig. 1). These declines reflect large re-
ductions in the age-standardized mortality rate ranging from a
15-fold reduction for whites to 48-fold reduction for Latinos
from mid-January to late July.
Among adults aged 40 and older, proportionate mortality

increased for Latinos during the first weeks of the pandemic
and decreased for all other racial/ethnic groups (Fig. 2), pro-
ducing an equity gap that persisted until March. Beginning in
March, the proportion of COVID-19 deaths occurring among
Latinos aged 40 and older declined and the proportion of
COVID-19 deaths occurring among whites of all ages in-
creased. In the vaccination period, a growing fraction of
decedents aged 40–64 were Black individuals (widening an
equity gap). Smoothed trends indicate that Latinos comprised
approximately 66% of COVID-19 decedents aged 40–64 in
mid-March but only 30% of such decedents in late July. The
smoothed trend for percent of white decedents aged 40–64
increased from 17 to 36% fromMarch to July, and the percent
Black increased from 6 to 21%.

DISCUSSION

Age-standardized COVID-19mortality rates have declined for
all subgroups and racial/ethnic disparities have also shifted.
The vastly disproportionate share of COVID-19 death that fell
on Latino Californians for the first year of the pandemic
progressively lessened in the vaccination period. Meanwhile,
the share of COVID-19 deaths occurring in white subgroups
steadily increased. These dynamics in the vaccination period
appear to have closed equity gaps in COVID-19 proportionate
mortality for Latinos and whites by July 2021. But mortality
disadvantages persisted or grew for Black Californians, high-
lighting the need for attention to unchanged structural
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Figure 1 Age-standardized COVID-19 mortality rate trends by race/ethnicity and age. Note: smoothed trends estimated using joinpoint regression.
We fit weekly age-standardized and age-stratifiedCOVID-19-related mortality rates, by race/ethnicity, using joinpoint regression. Joinpoint

regression detects natural changes (i.e., “joins”) in linear trends that best fit observed data. Here, each dark filled circle represents a joinpoint that
has a statistically significant change in slope while light circles represent detected changes in the slope that were not statistically significant.

Numeric results and model fit statistics are available in the code repository. Source: CA death certificates and 2020 American Community Survey.

Figure 2 Proportionate COVID-19 mortality during the pandemic by race/ethnicity and age. Note: Smoothed trends estimated using
polynomial regression. We fit weighted quartic polynomial regression to the proportion of weekly deaths for each race-age subgroup relative to
the total number of weekly deaths, where the total number of weekly deaths were also the weights. Vertical dotted line indicates the date of
vaccine authorization for general population aged 65 and older, January 13, 2021. Horizontal dashed line indicates proportion of the total

California population comprised by each subgroup. Source: CA death certificates and 2020 American Community Survey.
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inequities. Asian Californians have comprised a lower fraction
of COVID-19 deaths than their representation in the popula-
tion since May 2021.
The trends reflect both vaccination and other forces. Pace of

vaccination varied by group with Asian Californians reaching
50% fully vaccinated on 5/3/2021, while white, Black, and
Latino proportions vaccinated were 41%, 26%, and 24%,
respectively4. Elevated COVID-19 infection rates in Latino
communities may have meaningfully increased natural immu-
nity5. Vaccine outreach in California may have helped narrow
equity gaps for Latinos, reflecting tremendous resources
invested by community organizations6, with help from state
funding. Further investment and policy efforts to increase
vaccination take-up across racial/ethnic groups and reduce
structural inequities in exposure are needed.
Mortality disparities in COVID-19 are not inevitable.

Racial/ethnic disparities in COVID-19mortality can transform
quickly with changes in structural factors, policy, behaviors,
and patterns in exposure.
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