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Abstract

Background.—We sought to determine whether race/ethnicity disparities in severe coronavirus 

disease 2019 (COVID-19) outcomes persist in the era of vaccination.

Methods.—Population-based age-adjusted monthly rate ratios (RRs) of laboratory-confirmed 

COVID-19–associated hospitalizations were calculated among adult patients from the COVID-19–

Associated Hospitalization Surveillance Network, March 2020 - August 2022 by race/ethnicity. 

Among randomly sampled patients July 2021 - August 2022, RRs for hospitalization, intensive 

care unit (ICU) admission, and in-hospital mortality were calculated for Hispanic, Black, 

American Indian/Alaskan Native (AI/AN), and Asian/Pacific Islander (API) persons vs White 

persons.

Results.—Based on data from 353 807 patients, hospitalization rates were higher among 

Hispanic, Black, and AI/AN vs White persons March 2020 - August 2022, yet the magnitude 

declined over time (for Hispanic persons, RR = 6.7; 95% confidence interval [CI], 6.5–7.1 in 

June 2020 vs RR < 2.0 after July 2021; for AI/AN persons, RR = 8.4; 95% CI, 8.2–8.7 in May 

2020 vs RR < 2.0 after March 2022; and for Black persons RR = 5.3; 95% CI, 4.6–4.9 in July 

2020 vs RR < 2.0 after February 2022; all P ≤ .001). Among 8706 sampled patients July 2021 - 

August 2022, hospitalization and ICU admission RRs were higher for Hispanic, Black, and AI/AN 

patients (range for both, 1.4–2.4) and lower for API (range for both, 0.6–0.9) vs White patients. 

All other race and ethnicity groups had higher in-hospital mortality rates vs White persons (RR 

range, 1.4–2.9).

Conclusions.—Race/ethnicity disparities in COVID-19–associated hospitalizations declined but 

persist in the era of vaccination. Developing strategies to ensure equitable access to vaccination 

and treatment remains important.
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Coronavirus disease 2019 (COVID-19) illness [1], hospitalizations [1–5], and death [1] 

have disproportionately affected racial and ethnic minority populations. During the first 

year of the pandemic (March 2020–February 2021), Hispanic and non-Hispanic American 
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Indian or Alaskan Native, Black, and Asian or Pacific Islander persons were more likely to 

have higher cumulative rates of hospitalization, intensive care unit (ICU) admission, and in-

hospital death than non-Hispanic White persons [2]. Higher hospitalization risks remained 

after accounting for age and differential distribution of underlying medical conditions, as 

observed in the first 3 months of the pandemic [4].

COVID-19 messenger RNA (mRNA) vaccinations are highly effective at preventing 

COVID-19–associated hospitalizations [6,7] and severe outcomes (eg, need for invasive 

mechanical ventilation [IMV] [8], ICU admission [6], and death) [8]. In the United 

States, COVID-19 vaccine availability began in December 2020 [9]. In August 2021, an 

additional primary dose was recommended for recipients of a primary mRNA COVID-19 

vaccination series who were immunocompromised. In September 2021, a booster dose 

was recommended for all persons aged ≥65 years and for all persons aged ≥18 years in 

November 2021 [10,11]. In March 2022, a second booster dose was recommended for adults 

aged ≥50 years and those ≥12 years with certain immunocompromising conditions [12].

To extend work by Acosta et al [2] and Taylor et al [3], we sought to describe rates 

and rate ratios (RRs) of COVID-19–associated hospitalization by race and ethnicity from 

March 2020 through August 2022. To understand whether race/ethnicity disparities persist 

amid vaccine availability and circulating severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) variants, we examined population-based rates and RRs of hospitalization, 

ICU admission, and in-hospital mortality by race/ethnicity and describe characteristics of 

adult COVID-19–associated hospitalizations by vaccination status and race/ethnicity using 

July 2021–August 2022 data.

METHODS

The COVID-19–Associated Hospitalization Surveillance Network (COVID-NET) is an all-

age population-based surveillance system of laboratory-confirmed COVID-19–associated 

hospitalizations (herein referred to as hospitalization) in 99 counties across 14 states 

(California, Colorado, Connecticut, Georgia, Iowa, Maryland, Michigan, Minnesota, New 

Mexico, New York, Ohio, Oregon, Tennessee, and Utah) [13,14]. To be included in 

COVID-NET, patients must have a positive molecular or rapid antigen detection test for 

SARS-CoV-2 during hospitalization or no more than 14 days before admission and be a 

resident of the predetermined surveillance catchment area. Trained surveillance officers use 

a standard case report form to record state, case type (pediatric vs adult), date of birth/age, 

hospital admission date, sex, and SARS-CoV-2 test result (test type, date, and result) from 

all patients to provide weekly incidence rates. For incidence rates, COVID-NET patients 

comprise the numerator, and National Center for Health Statistics (NCHS) Vintage 2020 

bridged-race postcensal population estimates [15] comprise the denominator [2].

Additional data (eg, patient demographics, underlying medical conditions, and clinical 

outcomes, including ICU admission) are abstracted from a random sample of patient 

medical charts stratified by age group and site [16]. Sampling weights account for selection 

probability; sample sizes vary by surveillance month, site, and age group and are based on 

the total number of patients identified in each stratum [16].
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This activity was reviewed by the Centers for Disease Control and Prevention (CDC) and 

conducted consistent with applicable federal law and CDC policy (see, eg, 45 C.F.R. part 

46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 

et seq.). Participating sites obtained approval for COVID-NET surveillance from their 

respective state and local institutional review boards, as required.

Measures

Race/ethnicity data are typically abstracted from multiple sources, including notifiable 

disease, laboratory, or hospital databases [2]. Race/ethnicity was categorized as non-

Hispanic White (White), non-Hispanic Black (Black), non-Hispanic American Indian or 

Alaskan Native (AI/AN), non-Hispanic Asian or Pacific Islander (API), or Hispanic. If 

race was known but ethnicity was missing, individuals were coded as non-Hispanic [2,16]. 

Hospitalizations of patients with missing or unknown race or more than 1 race were 

excluded.

COVID-19 vaccination status for hospitalized patients and vaccine coverage for the 

underlying catchment area were determined by state immunization information system (IIS) 

data [7, 17]. Vaccination with primary series only was defined as having received 2 doses 

of a 2-dose (mRNA) series or 1 dose of a single-dose series ≥14 days before a positive 

SARS-CoV-2 test. Individuals who were vaccinated with a primary series and received 

an additional dose were considered boosted; in these data, additional doses cannot be 

distinguished from booster doses.

Age and sex was categorized, respectively (18–49, 50–64, ≥65 years) and (male, female). 

Underlying medical conditions recorded in the patient’s medical chart detailing their 

hospitalization were categorized into major groups (Supplementary Table 1). The sum of 

underlying medical condition categories (0, 1, 2, ≥3) was calculated.

Statistical Analyses

Monthly hospitalization rates (per 100 000 population) and RRs were calculated by race/

ethnicity from March 2020 through August 2022.

Additional analyses were limited to sampled hospitalized nonpregnant patients from July 

2021 through August 2022 with complete vaccination status and medical chart abstractions 

to focus on data including adult primary series vaccination availability. We excluded 

partially vaccinated hospitalized patients who received only 1 dose of a 2-dose series or 

who completed their primary series <14 days before testing positive. Pregnant patients were 

excluded because standards for their hospital and ICU admission may be different [18]. 

Among sampled patients, rates of hospitalization, ICU admission, and in-hospital mortality 

were calculated by race/ethnicity. RRs and associated 95% confidence intervals (CIs) for 

each race/ethnicity group were calculated in comparison with White patients. Statistical 

significance was set at α < .05. Among sampled patients, weighted (unless otherwise noted) 

percentages of demographic characteristics, underlying medical conditions, ICU admission, 

IMV, and in-hospital mortality were calculated by race/ethnicity and vaccination status. 

χ2 tests were used to determine whether distribution of characteristics differed across race/

ethnicity within vaccination groups (unvaccinated, vaccinated with primary series only, and 
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boosted). To account for multiple (50) comparisons across race/ethnicity, vaccination status, 

and characteristics and to reduce the probability of a type I error, statistical significance was 

set at α = .05 ÷ 50 = .001. SAS v.9.4 (SAS Institute, Cary, NC) was used for analyses.

RESULTS

There were 382 979 hospitalizations reported to COVID-NET from March 2020 through 

August 2022. Hospitalizations of patients aged <18 years (n = 10 485; 2.9% of all 

hospitalizations) with missing or unknown race (n = 17 063; 4.4% of all hospitalizations) 

or more than 1 race (n = 1624; 0.4% of all hospitalizations) were excluded. A total of 353 

807 adult hospitalizations were included in age-adjusted monthly hospitalization rate and 

RR calculations. Among 10 228 sampled hospitalizations from July 2021 through August 

2022, we excluded patients with incomplete chart review (1.4%), who were pregnant (7%), 

and who had partial (3.9%) or unknown vaccination (2.4%), yielding a final analytic sample 

of N = 8706 for the remaining analyses (Figure 1).

Monthly Population-based Rates and RRs by Race/Ethnicity

The overall monthly age-adjusted hospitalization rates peaked from April 2020 through May 

2020, December 2020, and January 2022 (Figure 2A). Hospitalization rates were highest 

for AI and AN persons (161 and 287.7 per 100 000, respectively) during the first 2 peaks 

and for Black persons (277.9 per 100 000), followed by AI/AN persons (194.1 per 100 

000) during the third peak. Hospitalization rates were highest in the first months of the 

pandemic for Hispanic (June 2020: RR = 6.7; 95% CI, 6.5–7.1; P < .001), AI/AN (May 

2020: RR = 8.4; 95% CI, 8.2–8.7; P < .001), and Black persons (July 2020: RR = 5.3; 

95% CI, 5.1–5.5; P ≤ .001) relative to White persons. Hospitalization RRs remained higher, 

although with reduced magnitude over time. RRs declined to <2.0 for Hispanic, Black, and 

AI/AN persons after July 2021, February 2022, and March 2022, respectively (Figure 2B). 

The monthly RR for API vs White persons was greater in March 2020–September 2020 (RR 

range, 1.10–1.79) but then decreased, with the lowest RR in October 2021 (RR = 0.33).

Hospitalization, ICU Admission, and In-Hospital Mortality Rates and RRs, July 2021–
August 2022

Among sampled patients, AI/AN persons had the highest cumulative age-adjusted 

hospitalization (RR, 2.0; 95% CI, 1.9–2.1), ICU admission (RR, 2.4; 95% CI, 2.1–2.6), 

and in-hospital mortality (RR, 2.9; 95% CI, 2.5–3.4) rates from July 2021 through August 

2022 vs White persons (Table 1). Black and Hispanic persons also had greater rates for 

hospitalization (RR, 1.9; RR, 1.4), ICU admission (RR, 1.8; RR, 1.5), and in-hospital 

mortality (RR, 1.4; RR, 1.5), respectively, but API persons had lower rates of hospitalization 

(RR, 0.6) and ICU admission (RR, 0.6) and higher in-hospital mortality (RR, 1.4) vs White 

persons.

A similar pattern was observed by race/ethnicity within each age group in which AI/AN 

persons had the highest RRs for hospitalization and ICU admission (RR, 3.1; RR, 5.7), 

followed by Black (RR, 2.4; RR, 2.3) and Hispanic persons (RR, 1.8; RR, 2.5), respectively, 

vs White persons (Table 1). Across age groups, the RRs for hospitalization and ICU 
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admission were greatest for AI/AN (RR, 3.1; RR, 5.7), Black (RR, 2.4; RR, 2.3), and 

Hispanic persons (RR, 1.8; RR, 2.5), respectively, vs White persons aged 18–49 years. 

Relative to their White counterparts, the RR for in-hospital mortality was higher among 

Hispanic (RR, 2.6) and Black persons (RR, 2.0) aged 18–49 years; among AI/AN (RR, 4.2), 

Black (RR, 2.1), and Hispanic persons (RR, 1.7) aged 50–64 years; and among AI/AN (RR, 

2.9) Hispanic persons (RR, 1.3) aged ≥65 years. API persons of all age groups had lower RR 

for hospitalization; API persons aged ≥65 years had higher RR for ICU admission (RR, 1.3) 

and in-hospital mortality (RR, 1.6) vs White persons.

Characteristics of COVID-19–Associated Hospitalizations by Vaccination Status, Age 
Group, and Race/Ethnicity: July 2021–August 2022

Among our analytic sample of hospitalizations from July 2021 through August 2022 (n = 

8706), 52.5% (n = 4789) of patients were unvaccinated, 28.2% (n = 2458) were vaccinated 

with primary series, and 19.5% (n = 1459) were boosted (Figure 1). The proportion of those 

hospitalized who were vaccinated with a primary series and boosted increased over time 

(Figure 3). In August 2022, 28.1% of hospitalizations were among unvaccinated, 20.1% 

among vaccinated with primary series only, and 51.3% among boosted persons. Overall, 

58.5% of hospitalizations were among White (n = 5584), 23.5% among Black (n = 1672), 

11.7% among Hispanic (n = 1036), 4.9% among API (n = 289), and 1.2% among AI/AN 

persons (n = 125; Figure 1). In August 2022, most hospitalizations were among White 

persons (62.2%), followed by Black (23.1%), Hispanic (7.7%), API (6%), and AI/AN 

persons (1%; data not shown).

Among hospitalizations of unvaccinated patients (n = 4789), more than half were White 

(53.9%), followed by Black (27.4%), Hispanic (13.4%), API (4.0%), and AI/AN (1.3%). 

Among hospitalizations of vaccinated patients with their primary series only (n = 2458), 

a greater proportion were White (61.7%), followed by Black (22.1%), Hispanic (10.4%), 

API (4.5%), and AI/AN (1.4%). Among hospitalizations of boosted patients (n = 1459), 

67% were White, 15.2% were Black, 9.3% were Hispanic, 7.7% were API, and 0.8% were 

AI/AN (Table 2). In August 2022, 48.3% of hospitalized patients had received boosters; this 

proportion was 52.5% and 36.2% among White and Black patients, respectively. Among 

Hispanic, API, and AI/AN patients, the proportion who had received booster doses was 

47.1%, 54.1%, and 54.4%, respectively (Figure 3).

Age distributions by race/ethnicity differed among unvaccinated, vaccinated with primary 

series only, and boosted patients (Table 2). Among hospitalized unvaccinated White persons, 

45.5% were aged ≥65 years. Of unvaccinated Black, Hispanic, and AI/AN persons, 25.5%, 

21.7%, and 14.5% were aged ≥65 years, respectively, and 42.6%, 51.2%, and 58.5% were 

aged 18–49 years, respectively. Among hospitalized patients vaccinated with primary series 

only, 67.5% of White, 51.4% of Black, 49.6% of API, and 42.2% of Hispanic patients were 

aged ≥65 years; 48.3% of AI/AN patients were aged 50–64 years. Among hospitalizations of 

boosted patients, 77.9% of White persons were aged ≥65 years.

More than half of hospitalized unvaccinated White and Black persons had 3 or more 

underlying medical condition categories (52.9% and 54.8%, respectively; Table 2). 

Among hospitalized unvaccinated patients, there were differences in the proportion with 
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hypertension, obesity, chronic lung disease, chronic obstructive pulmonary disease (COPD), 

cardiovascular disease, heart failure, coronary artery disease, neurologic disease, and renal 

disease across race/ethnicity groups (Supplementary Table 2). Among hospitalizations 

of vaccinated patients with primary series only and boosted patients, the distributions 

of underlying medical conditions were similar across race/ethnicity, except for COPD 

(Supplementary Table 2).

No statistically significant differences in ICU admission or death were observed across 

race/ethnicity within unvaccinated, vaccinated with primary series only, and boosted groups 

(Table 2). A greater proportion of unvaccinated AI/AN persons were admitted to the ICU or 

died (34.0%), but this was not statistically different from other unvaccinated race/ethnicity 

groups (22.4%–34.0%).

DISCUSSION

In this US multisite population-based surveillance network study, race/ethnicity disparities 

in COVID-19–associated hospitalization rates persisted from March 2020 through August 

2022. From July 2021 through August 2022, AI/AN, Black, and Hispanic persons had 

higher rates of hospitalization, ICU admission, and in-hospital mortality than White persons. 

Disparities in hospitalization and ICU admission rates between AI/AN, Black, and Hispanic 

persons vs their White counterparts were greatest in younger patients (aged 18–49 years). 

Among patients with hospitalizations during this time, more than half were unvaccinated. 

Among unvaccinated Hispanic and AI/AN persons, more than half of hospitalizations were 

among adults aged 18–49 years, while the largest proportion of hospitalized unvaccinated 

White persons were aged ≥65 years, and only 22% were aged 18–49 years. In our analysis, 

severe outcomes did not differ by race/ethnicity within vaccination groups.

While race/ethnicity disparities persisted throughout the study period, the RR magnitudes 

for hospitalization, ICU admission, and in-hospital mortality from July 2021 through 

August 2022 were smaller than previously observed for Hispanic, AI/AN, and Black 

persons [2], suggesting a reduction in disparities. Furthermore, while API persons had 

higher rates of hospitalization, ICU admission, and in-hospital mortality in the first few 

months of the pandemic, rates for this population became consistently lower compared 

with White persons, with the exception of those aged ≥65 years. In contrast, AI/AN 

persons continue to be disproportionately affected by COVID-19, a finding similar to 

that from other studies [19,20]. This study was not designed to examine reasons for 

observed race/ethnicity disparities. Contributing factors may include differences in exposure; 

patient-specific underlying conditions [4,21,22]; differential distribution of age across race/

ethnicity [23]; overall reduction in morbidity/mortality during Omicron predominance 

[24,25]; healthcare access and treatment, including vaccination utilization, prescribing, and 

dispensing of antiviral medications [26] and receipt of monoclonal antibody therapies [27]; 

and systemic social inequities [5,28,29]. For example, National Immunization Survey data 

from August 2022 indicate that primary series vaccination coverage and booster coverage 

among those with a completed primary series were highest in non-Hispanic Asian persons 

and lowest in non-Hispanic Black persons [30]. However, due to a lack of reliable race/
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ethnicity population denominator data from IIS, we were unable to calculate rates and RRs 

of hospitalization, ICU admission, or death by vaccination status.

From July 2021 through August 2022, AI/AN, Black, and Hispanic persons aged 18–

49 years had the highest RRs for hospitalization and ICU admission vs their White 

counterparts. We also found that a greater proportion of unvaccinated AI/AN, Black, 

and Hispanic persons were aged 18–49 years. Explanations for these findings are likely 

multifactorial, including a reflection of differential underlying medical conditions and 

age distributions across race and ethnicity groups, as US census data indicate that a 

greater proportion of Hispanic (69%), Black (60%), and AI/AN (59%) persons vs White 

persons (48%) are aged 18–49 years [23]. Although race/ethnicity disparities in vaccination 

coverage have narrowed over time [31,32], our findings suggest that continued outreach 

to younger AI/AN, Black, and Hispanic populations to promote vaccination coverage and 

other strategies [33] to prevent hospitalization may be helpful in closing persistent racial and 

ethnic disparities.

In our study, more than half of hospitalizations were among unvaccinated individuals from 

July 2021 through August 2022. COVID-19 mRNA vaccinations are effective at preventing 

hospitalization [9,34] and severe outcomes [6,8,35]. Risk for hospitalization and death 

from COVID-19 is highest among adults who are unvaccinated vs vaccinated with primary 

series [36] and lowest among adults with booster doses [37]. Therefore, ensuring equitable 

access to vaccinations and addressing vaccine hesitancy and misinformation continue to 

be important public health interventions. A growing proportion of hospitalized patients are 

expected to be vaccinated as coverage increases. In our study, approximately half of all 

patients hospitalized in August 2022 had received an additional or booster dose. In March 

2022, second booster doses were recommended for people aged >50 years and people 

aged ≥12 years with immunocompromised conditions [12]. Bivalent booster doses were 

recommended for all persons aged ≥12 years in the fall of 2022 [38]. These additional 

doses may be a critical tool in preventing severe COVID-19 outcomes [34]. Furthermore, 

increasing evidence suggests that early outpatient antiviral treatment may reduce risk for 

hospitalization and death, irrespective of vaccination status [39,40]. However, one study 

found that while dispensing rates of antivirals increased from December 2021 through 

May 2022, rates were lowest in zip code areas with high social vulnerability [26]. In 

addition to promoting vaccine coverage and staying up to date on vaccinations, equitable 

prescribing, dispensing, and receipt of treatment (eg, antiviral medications) and multiple 

nonpharmaceutical and medical prevention measures [33] that protect those at high risk of 

severe COVID-19 illness are critical to reduction of ongoing racial and ethnic disparities in 

COVID-19–associated morbidity and mortality.

This study has a few limitations. First, COVID-NET is designed primarily to provide 

population-based hospitalization rates and not to explicitly explore social determinants 

of health. Second, as SARS-CoV-2 testing was conducted at the discretion of healthcare 

providers, COVID-NET may not capture all COVID-19–associated hospitalizations. Third, 

our analysis may have included hospitalizations where COVID-19 was not the primary 

reason for admission, and this may have varied by race/ethnicity; however, COVID-19 

likely still affected clinical decisions and outcomes. Fourth, the combination of underlying 
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medical conditions into categories may have masked greater individual health burden. 

Fifth, the sample size of the AI/AN subgroup was too limited to allow for further 

analysis. Sixth, use of the Bonferroni method to adjust for multiple comparisons may have 

resulted in conservative interpretation of significant findings. Seventh, persons of multirace/

multiethnicity were excluded due to lack of population denominators from 2020 NCHS 

Vintage bridged-race postcensal population estimates. Additionally, people who identified as 

1 race but were missing ethnicity (6% of all patients) were presumed to be non-Hispanic, 

potentially resulting in an underestimate of Hispanic individuals. Finally, although the 

racial and ethnic distribution in COVID-NET is similar to that of the US population 

(COVID-NET: Hispanic, 14.1%; AI/AN, 0.7%; API, 8.9%; Black, 17.9%; White, 58.5%; 

United States: Hispanic, 18.5%; AI/AN, 0.8%; API, 6.3%; Black, 13.2%; White, 61.2%) [2], 

COVID-NET represents only approximately 10% of the United States. These data may not 

be generalizable to the entire US population and may be impacted by regional SARS-CoV-2 

spread.

CONCLUSIONS

Our analysis of population-based surveillance data suggests that although reduced in 

magnitude, race/ethnicity disparities in hospitalizations persist in the era of COVID-19 

vaccination. Additionally, this study identifies populations that may benefit from targeted 

public health interventions, including increased vaccine coverage. Development of strategies 

to ensure equitable vaccination and treatment access remains important.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
COVID-19–Associated Hospitalization Surveillance Network flow diagram. Abbreviations: 

AI/AN, American Indian/Alaskan Native; API, Asian/Pacific Islander; COVID-19, 

coronavirus disease 2019; NH, non-Hispanic; SARS-CoV-2, severe acute respiratory 

syndrome coronavirus 2. aWeighted %. bIndividual vaccinated with primary series only 

defined as having received 2 doses of a 2-dose series or 1 dose of a single-dose series ≥14 

days before a positive SARS-CoV-2 test. Individuals were considered boosted if they were 

vaccinated with their primary series and received an additional dose.
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Figure 2. 
A, Age-adjusted monthly COVID-19–associated hospitalization ratesa by race and 

ethnicity, COVID-NET, 1 March 2020–31 August 2022. B, Age-adjusted monthly 

COVID-19–associated hospitalization RRsb,c,d by race and ethnicity, COVID-NET, 1 

March 2020–31 August 2022. Abbreviations: AI/AN, American Indian/Alaskan Native; 

COVID-19, coronavirus disease 2019; COVID-NET, COVID-19–Associated Hospitalization 

Surveillance Network; RR, rate ratio. aRates exclude persons aged <18 years, 

hospitalizations with missing or unknown race, or more than 1 race. bNon-Hispanic White 

persons is the reference group for RR calculation. cHospitalization RR was highest for 

Hispanic persons in June 2020 (RR = 6.7; 95% CI, 6.5–7.0; P < .001); for AI/AN persons 

in April 2020 (RR = 8.4; 95% CI, 8.2–8.7; P < .001); and for Black persons in May 2020 

(RR = 5.3; 95% CI, 4.6–4.9; P < .001) and remained greater but smaller in magnitude 

over time; for Hispanic persons after July 2021 (RR < 2.0: P <.001); for AI/AN persons 
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after November 2021(RR < 3.0; P < .001); and for Black persons after July 2021 (RR 

< 3.0; P <.001). dHospitalization rates for non-Hispanic Asian or Pacific Islander persons 

consistently lower than for non-Hispanic White persons after September 2020 (RR < 1).
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Figure 3. 
Percentage of coronavirus disease 2019–associated hospitalizations vaccinated with primary 

series and boosteda by race/ethnicity, July 2021–August 2022. Abbreviation: SARS-CoV-2, 

severe acute respiratory syndrome coronavirus 2. aIndividual vaccinated with primary series 

only defined as having received 2 doses of a 2--dose series or 1 dose of a single-dose series 

≥14 days before a positive SARS-CoV-2 test. Individuals were considered boosted if they 

were vaccinated with their primary series and received an additional dose.
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