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KEY POINTS 

Background  

• Despite the availability of COVID-19 vaccines since December 2020, 

sociodemographic inequities in vaccination and preventable COVID-related deaths 

persist. 

• While prior studies suggest that sociodemographic factors may influence COVID-19 

vaccination, this research often used data that pre-dates federal guidance 

mailto:jennyguadamuz@berkeley.edu


recommending near-universal booster doses, measured, assessed area-level 

metrics, or focused on specific localities or subpopulations.  

Findings 

• This nationally representative study indicates that as of 2022, one-in-five US adults 

remain unvaccinated, and more than half have not received any recommended 

booster doses.  

• Economically/socially marginalized populations – including Black and Latinx adults 

and those with structural barriers such as poverty, food insecurity, and poor 

healthcare access – were less likely to receive any booster doses. 

ABSTRACT  

Background: Despite the availability of COVID-19 vaccines since December 2020, 

sociodemographic inequities in vaccination and preventable COVID-related deaths persist. 

To inform efforts for equitable COVID-19 vaccination campaigns, a comprehensive national 

evaluation of existing inequities is necessary. 

Objective: To examine sociodemographic inequities in COVID-19 vaccination receipt using 

data from the 2022 National Health Interview Survey (NHIS). 

Methods: This secondary data analysis used cross-sectional, nationally-representative data 

from the 2022 NHIS to assess vaccination inequities among 27,126 adults. Separate Poisson 

regressions adjusted for clinical factors (e.g., age, sex, high-risk health conditions) were 

used to evaluate vaccination inequities across sociographic factors (e.g., race/ethnicity, 

poverty, health insurance). 



Results: In 2022, 79.6% of adults received at ≥1 vaccine dose, 75.0% received ≥2 doses (“fully 

vaccinated”), 45.7% received ≥3 doses (≥1 booster), and 17.2% received ≥4 doses (≥2 

boosters). Marked inequities were evident in COVID-19 vaccination across primary and 

booster doses, especially receipt of at least one booster dose (≥3 doses). Black (35.7%, 

prevalence ratio [PR] 0.78 [95% confidence interval {CI}:0.74-0.83]) and Latinx (35.5%, PR 

0.82 [CI:0.78-0.86]) adults were less likely to receive ≥3 doses than Asian (66.5%, PR 1.41 

[CI:1.35-1.48]) and White (48.8%) adults. Poverty (31.1% [PR 0.65 {CI: 0.61-0.69}] vs. 50.7%) 

and food insecurity (27.1% [PR 0.63 {CI:0.58-0.68}] vs. 47.3%) were negatively associated with 

receipt of ≥3 vaccine doses. Adults without usual source of care (24.9%, PR 0.61 [CI:0.57-

0.65]) or health insurance (17.4%, PR 0.40 [CI:0.36-0.45]) had much lower rates of ≥3 doses 

than those with appropriate healthcare access (48.7% and 51.9%, respectively). 

Conclusion: As of 2022, one-in-five US adults remain unvaccinated, and more than half have 

not received any recommended booster doses. Economically/socially marginalized 

populations – including Black and Latinx adults and those with structural barriers such as 

poverty, food insecurity, and poor healthcare access – were less likely to receive a booster. 

Addressing these vaccination inequities is crucial to achieve equitable COVID-19 protection 

and reduce preventable deaths among economically/socially marginalized populations. 

  



MANUSCRIPT 

BACKGROUND 

From 2020 to 2023, over one million United States adults have died from coronavirus disease 

2019 (COVID-19).1 Economically/socially marginalized populations – including minoritized 

racial and ethnic groups, immigrants, persons with low economic status, and those without 

adequate healthcare – have been disproportionately affected.2–5 In December 2020, the 

Food and Drug Administration issued the first emergency use authorization for a COVID-19 

vaccine, which prevents and reduces the severity of infection.6 Since then the Centers for 

Disease Control and Prevention (CDC) has issued guidance recommending near-universal 

adult vaccination, including two initial monovalent doses (issued April 2021), a monovalent 

booster (November 2021), and a bivalent booster (November 2022).6 Yet, inequities – or 

avoidable, unnecessary, unfair, and unjust differences7 – in COVID-related deaths have 

persisted after the US adoption of COVID-19 vaccination.8–10  

 

While prior studies suggest that sociodemographic factors characterizing economic/social 

marginalization (e.g., demographic, economic, and healthcare factors) may influence 

COVID-19 vaccination (and subsequent inequities in COVID-related mortality), substantial 

knowledge gaps remain. For example, studies examining racial and ethnic inequities in 

COVID-19 vaccination often used data that pre-dates federal guidance recommending 

booster doses for all adults, did not account for clinical factors that may influence 

vaccination receipt, measured intent (rather than vaccination receipt), and/or focused on 

specific localities or subpopulations (e.g., certain occupations or health conditions.11–16 



Although the public health establishment acknowledged that immigrant populations, 

especially those without US citizenship, would endure substantial vaccination barriers,17 

little is known about vaccination inequities across citizenship status once COVID-19 vaccines 

became available. Similarly, lesbian, gay, bisexual, transgender, and queer (LGBTQ+) 

communities face disproportionate healthcare barriers, discrimination, and other structural 

obstacles to vaccination.18 However, studies examining COVID-19 vaccination among these 

communities primarily focused on their intentions or early uptake during the first year of 

vaccine availability (during 2021).18–20  

 

Economic factors such as education, income, and food security are measures of structural 

healthcare barriers, as individuals with low economic status are less likely to have the 

necessary financial and logistical resources to obtain COVID-19 vaccinations. However, most 

studies examining economic inequities in COVID-19 vaccination relied on area- rather than 

individual-level economic measures and did not capture receipt of COVID-19 booster 

doses.11,21–26 Studies evaluating the association between inadequate healthcare access (e.g., 

uninsured) and COVID-19 vaccination receipt have similar limitations.12,13,27–29 

 

Given the ongoing rollout of the fall/winter 2023-2024 updated bivalent COVID-19 vaccine 

(formulated to target current variants more closely, specifically Omicron variant XBB.1.5),30 

a national, comprehensive, and up-to-date evaluation of individual-level vaccination 

inequities is needed. This evaluation is crucial to inform policy interventions for achieving 



equitable COVID-19 protection and minimize preventable COVID deaths, particularly among 

economically/socially marginalized populations. 

 

OBJECTIVE 

The objective of this secondary data analysis is to examine sociodemographic inequities in 

primary and booster COVID-19 vaccination receipt using data from the 2022 National Health 

Interview Survey (NHIS).  

 

METHODS 

Study Sample 

This secondary data analysis harnessed cross-sectional data from NHIS (obtained from the 

Integrated Public Use Microdata Series).31 NHIS is an interview survey that uses multistage 

probability survey design to select a nationally representative sample of the US 

population.32 NHIS is generally conducted face-to-face, but follow-ups to complete 

interviews may be conducted over the telephone.32 In 2022, half of all respondents were 

interviewed, at least partially, by phone.32 After excluding respondents who did not report 

their COVID-19 vaccination status (n=461), the analytic sample consisted of 27,126 NHIS 

respondents. NHIS represents approximately 250 million adults in 2022.31,32 

 

COVID-19 Vaccination 

This secondary data analysis examines inequities in self-reported COVID-19 vaccination 

receipt. Based on Centers for Disease Control and Prevention (CDC) guidance, all US adults 



were eligible to receive two initial monovalent COVID-19 vaccine doses (issued April 2021) 

and at least one booster dose (issued November 2021) by 2022.6 Therefore, vaccination 

receipt was categorized as receipt of ≥1, ≥2 (“fully vaccinated”), or ≥3 (i.e., ≥1 booster). As 

the CDC recommended a second booster dose for certain high-risk individuals in March 

2022 and extended its recommendations to all adults using an updated bivalent vaccine in 

November 2022,6 receipt of ≥4 vaccine doses (i.e., ≥2 boosters) was examined among 

respondents surveyed during October-December 2022. 

 

Covariates 

Clinical factors included interview quarter (January-March, April-June, July-September, 

October-December), age (18-39, 40-64, or ≥ 65 years), sex (female, male), and number of 

high-risk health conditions (0, 1, or ≥2). High-risk health condition refers respondents who 

report conditions that the CDC has conclusively linked to a higher risk of severe COVID-19 

outcomes33 (see Supplement 1). Demographic factors included Census region (Northeast, 

West, Midwest, and South), race and ethnicity (non-Latinx [NL] White [referred to as 

“White”], NL Black [referred to as “Black”], Latinx, or NL-Other), citizenship status (US-born 

citizen, naturalized citizen, or noncitizen), and sexual orientation (straight or queer). Queer 

sexual orientation refers to those who identify as “lesbian or gay”, “bisexual”, or 

“something else.” Economic factors included educational attainment (≥ high school, high 

school, or < high school), income-to-poverty ratio (per the federal poverty-level; ≥200%, 

100%-199%, <100%), and food security (secure or insecure). Food insecure refers to 

respondents with a food security score (30-day, 10-item) greater than five.34,35 Healthcare 



factors included self-reported access to a usual source of care (yes or no) and health 

insurance (private, public alone, or uninsured).  

 

Statistical Analysis 

Descriptive statistics (weighted counts and proportions) were used to estimate the COVID-

19 vaccination receipt, overall and across sociodemographic factors. Differences were 

determined using Pearson χ2 tests.  

 

Poisson regressions with robust standard errors were used to examine associations.36 

Informed by the Institute of Medicine's definition of healthcare inequities, or differences not 

justified by clinical characteristics or patient preferences, clinical factors were considered 

potential confounders.37,38 Therefore, to examine the magnitude of COVID-19 vaccination 

inequities (≥1, ≥2, ≥3, and ≥4 doses) across sociodemographic factors, separate models 

adjusted for clinical factors were used (similar approach described elsewhere).39,40 I focused 

on inequities in the receipt of ≥3 doses (or at least one booster dose) due to the availability 

of at least one year's worth of data since the CDC guidelines recommending near-universal 

adult receipt.33 

 

All analyses incorporate sample weights to adjust for differential probability of selection and 

nonresponse. Analyses were performed with R (version 4.3.1.).  

 



IRB approval was not required, as this study used de-identified public data (45 

CFR ×46.102[f]). 

 

RESULTS 

In 2022, 79.6% of adults received ≥1 vaccine dose, 75.0% received ≥2 doses, 45.7% received 

≥3 doses, and 17.2% received ≥4 doses (Table 1). An estimated 51 million adults were not 

vaccinated against COVID-19 infection, 63 million were not fully vaccinated, and 136 million 

have not received any recommended booster doses.  

 

As depicted in Figure 1, substantial vaccination inequities across sociodemographic factors 

(including demographic, economic, and healthcare characteristics) were evident in both 

primary (first two doses) and booster COVID-19 vaccine uptake (all subsequent doses). 

 

Focusing on the receipt ≥3 doses (or at least one booster dose), clinical and 

sociodemographic factors were associated with receipt. Younger adults (30.9%, prevalence 

ratio {PR} 0.44 [95% confidence interval {CI}: 0.42-0.46]), men (43.5%, PR 0.92 [CI: 0.90-0.95]), 

and those with multiple high-risk health conditions (45.7%, PR 0.82 [CI: 0.79-0.85]) were less 

likely to receive ≥3 vaccine doses than older adults (68.0%), women (47.9%), and those 

without high-risk conditions (47.8%).  

 

Several demographic characteristics were associated with receipt of ≥3 vaccine doses. For 

example, adults living in the South (38.0%, PR 0.71 [CI: 0.68-0.74]) and Midwest (46.0%, PR 



0.86 [CI: 0.82-0.89]) were less likely to receive ≥3 vaccine doses than their counterparts in 

the West (51.6%, PR 0.96 [CI: 0.92-1.00]) and Northeast (54.2%, reference). Black (35.7%, PR 

0.78 [CI: 0.74-0.83]) and Latinx (35.5%, PR 0.82 [CI:0.78-0.86]) adults were less likely to receive 

≥3 doses than Asian (66.5%, PR 1.41 [CI: 1.35-1.48]) and White (48.8%) adults. Noncitizens 

(36.2%, PR 0.85 [CI: 0.79-0.91]), but not naturalized citizens (56.4%, PR 1.14 [CI: 1.10-1.19]), 

were less likely to receive ≥3 doses than US-born citizens (45.8%, reference). Queer adults 

(52.9%, PR 1.48 [CI: 1.39-1.58]) were more likely to receive ≥3 doses than their straight 

counterparts (45.7%, reference).  

 

Lower economic status and healthcare barriers were adversely associated with receipt of ≥3 

vaccine doses. For example, adults without a high school diploma (31.5%, PR 0.65 [CI: 0.62-

0.68]) were less likely to receive ≥3 vaccine doses than those with more than a high school 

education (53.2%, reference). Adults who endured poverty (31.1%, PR 0.65 [CI: 0.61-0.69]] or 

food insecurity (27.1%, PR 0.63 [CI: 0.58-0.68]) were also less likely to receive ≥3 vaccine 

doses than their counterparts who did not experience such barriers (50.7% and 47.3%, 

respectively). Finally, adults without a usual source of care (24.9%, PR 0.61 [CI: 0.57-0.65]) or 

health insurance (17.4%, PR 0.40 [CI: 0.36-0.45]) had much lower rates of ≥3 doses than 

those with appropriate healthcare access (48.7% and 51.9%, respectively). 

 

DISCUSSION 

As of 2022, an estimated 51 million US adults had not been vaccinated against COVID-19, 

and 136 million had not received a recommended booster dose. Economically/socially 



marginalized populations, including Black and Latinx adults and those with structural 

barriers such as poverty, food insecurity, and poor healthcare access, were also less likely 

to receive a booster doses. These findings provide valuable insights for efforts designed to 

reduce inequities in COVID-19 vaccination and reduce the disproportionately high burden 

of COVID-19 related mortality among economically/socially marginalized populations.2–5 

 

Potentially effective strategies range from targeted educational campaigns aimed at 

mitigating vaccine hesitancy to concrete policies addressing logistical barriers to 

vaccination access.41 For instance, individuals living in poverty may face financial constraints 

hindering their ability to travel for vaccine administration or experience inflexible work 

schedules that complicate scheduling appointments. To address such challenges, 

expanding vaccination availability at geographically accessible and convenient settings, 

such as pharmacies, schools, and workplaces, could be instrumental.41 Additionally, broader 

health equity initiatives, such as enhancing food assistance programs, could positively 

influence COVID-19 prevention. Studies indicate that access to federal food assistance 

programs correlates with improved access to medications,42 and this study suggests that 

addressing food insecurity may also promote COVID-19 vaccine uptake.  

 

This study also sheds light on vaccination challenges experienced by immigrants, who 

endured disproportionately severe health and economic consequences during the COVID-

19 pandemic.43,44 For instance, emerging data suggests that immigrants, 55% of whom are 

noncitizens,45 have a COVID-19 mortality rate twice that of US-born individuals.3 Notably, 



this study is the first to investigate the relationship between citizenship status and COVID-

19 vaccination uptake, finding that noncitizens are less likely to receive booster doses than 

US-born citizens. Immigrants – especially noncitizens – encounter distinct obstacles to 

vaccination, including language barriers and apprehension about engaging with the 

healthcare system.46,47 For instance, the CDC Bridge Access Program offers uninsured 

individuals free COVID-19 vaccinations through partnerships with major pharmacy chains.48 

However, early in the pandemic, these pharmacies demanded photo identification and/or 

social security numbers to administer COVID-19 tests (see Supplement 2). Despite not 

being mandated by federal regulations, many also pharmacies require this information to 

administer COVID-19 vaccines,49 hindering the vaccination of many noncitizens who may 

not possess or be hesitant to provide such details due to their immigration status. 

 

As nearly 90% of adult vaccinations in the US are administered in pharmacies,50 this study – 

which found stark sociodemographic inequities in COVID-19 vaccination – has important 

implications for pharmacy practice. For example, the increasing number of closures in Black 

and Latinx neighborhoods,51 which aggravate the persistent problem of pharmacy deserts 

in these neighborhoods,52 may perpetuate racial and ethnic inequities in COVID-19 

vaccination receipt. Pharmacies located in Black and Latinx neighborhoods are also less 

likely to offer immunization services.53 Therefore, to encourage pharmacies to provide 

vaccinations – especially to patients experiencing persistent barriers to COVID-19 

vaccination – federal, state, and private payers should consider appropriate reimbursement 

for pharmacist-administered care.54 Pharmacists may have a role in informing patients 



about their vaccination offerings and programs to offset the associated costs. For example, 

most private and public insurers reimburse for COVID-19 vaccinations without cost-sharing 

and the federal government is funding vaccinations for uninsured patients at select chain 

pharmacies,48 resulting in COVID-19 vaccinations being freely available to nearly all adults 

in the US.  

 

Despite near-universal and cost-free coverage of COVID-19 vaccines, this study also 

revealed that publicly insured and uninsured adults were less likely to receive a booster 

dose. Therefore, it is important to assess whether other healthcare barriers – especially 

pharmacy networks – influence vaccination rates. For example, more restrictive Medicaid 

managed care plans may not provide in-network coverage for conveniently located 

pharmacies providing COVID-19 vaccines.55 This can be a substantial hurdle to vaccination, 

especially in neighborhoods with limited healthcare and pharmacy choices.53 Additional, 

chain pharmacies offering free COVID-19 vaccinations to uninsured patients may be 

concentrated in more affluent neighborhoods,52 rendering them inaccessible to those most 

in need. 

 

Limitations 

Our study acknowledges several limitations. First, our measure of COVID-19 vaccination 

relies on self-reporting. Although respondents may overestimate vaccination, the ability to 

assess all vaccinations, including those not captured in insurance claims, is a study strength 

that outweighs this limitation. Second, our measure of high-risk health conditions 



encompasses many common conditions associated with worse COVID-19 outcomes but 

does not capture all such conditions. Third, we lacked information on where patients 

received their vaccinations or the type of provider administering the vaccine – information 

that would have been valuable for further exploring the role of pharmacy systems in vaccine 

administration. Finally, missing data and unmeasured confounders may influence the 

observed inequities. For example, we were unable to assess transportation, time, language, 

or other logistical barriers that have been hypothesized to influence COVID-19 vaccine 

uptake. 

 

Conclusion 

As of 2022, one-in-five US adults remain unvaccinated, and more than half have not received 

any recommended booster doses. Economically/socially marginalized populations, 

including Black and Latinx adults and those with structural barriers such as poverty, food 

insecurity, and lacking citizenship or healthcare, were less likely to receive a booster. 

Addressing these inequities – including within pharmacy systems – is crucial to achieve 

equitable COVID-19 protection and reduce preventable deaths among 

economically/socially marginalized populations.  



Table 1. COVID-19 Vaccination Across Clinical, Demographic, Economic, and Healthcare Factors Among 
Adults in the US, 2022 
 

  Total, a 
% (95% CI) 

COVID-19 Vaccine Doses, a % (95% CI)  
 ≥ 1 ≥ 2 b ≥ 3 c ≥ 4 d 
US population, No. 250,516,459 199,350,064 187,894,445 114,572,825 N/A 
Total, No. 27,126 22,237 21,103 13,832 1,457 
Overall 100.0 79.6 (79.0-80.2) 75.0 (74.4-75.6) 45.7 (45.0-46.4) 17.2 (16.2-18.2) 
Clinical factors e     
Age, y      
   ≥ 65 22.2 (21.7-22.7) 89.8 (89.1-90.6) 87.3 (86.4-88.1) 68.0 (66.9-69.1) 35.1 (32.9-37.4) 
   40-64    42.2 (41.5-42.9) 80.8 (79.9-81.6) 76.4 (75.4-77.3) 46.5 (45.5-47.6) 16.2 (14.8-17.8) 
   18-39 35.6 (34.8-36.3) 71.8 (70.5-72.9) 65.7 (64.4-67.0) 30.9 (29.7-32.1) 6.8 (5.7-8.2) 
Sex      
   Female 51.3 (50.6-52.0) 81.2 (80.4-82.0) 77.1 (76.2-77.9) 47.9 (46.9-48.8) 17.5 (16.2-18.9) 
   Male 48.7 (48.0-49.4) 77.8 (76.9-78.7) 72.8 (71.8-73.8) 43.5 (42.4-44.5) 16.8 (15.5-18.3) 
High-risk health conditions f     
   0 24.2 (23.6-24.8) 82.9 (81.7-84.1) 77.9 (76.6-79.2) 47.8 (46.4-49.3) 17.1 (15.1-19.3) 
   1 30.8 (30.1-31.4) 78.7 (77.6-79.8) 74.2 (73.1-75.4) 44.1 (42.8-45.3) 16.3 (14.7-18.1) 
   ≥ 2 45.1 (44.4-45.8) 78.4 (77.5-79.2) 74.0 (73.0-74.9) 45.7 (44.7-46.8) 17.8 (16.4-19.3) 
Demographic factors     
Census region       
   Northeast 17.6 (17.1-18.2) 86.1 (84.8-87.3) 81.8 (80.3-83.2) 54.2 (52.5-56.0) 19.3 (16.9-22.0) 
   West 23.7 (23.1-24.3) 83.8 (82.6-84.8) 79.1 (77.8-80.3) 51.6 (50.2-53.0) 19.5 (17.5-21.7) 
   Midwest 20.7 (20.2-21.3) 78.5 (77.2-79.7) 74.0 (72.6-75.3) 46.0 (44.6-47.5) 19.3 (17.3-21.5) 
   South 38.0 (37.3-38.7) 74.5 (73.5-75.6) 69.9 (68.8-71.0) 38.0 (36.9-39.1) 13.6 (12.2-15.1) 
Race and ethnicity     
   NL-White 62.3 (61.6-63.0) 79.3 (78.5-80.0) 74.8 (74.0-75.6) 48.8 (47.9-49.7) 20.5 (19.2-21.8) 
   NL-Black 11.7 (11.2-12.2) 73.3 (71.2-75.2) 68.3 (66.2-70.4) 35.7 (33.7-37.7) 11.3 (9.2-13.8) 
   Latinx 17.2 (16.7-17.8) 79.7 (78.2-81.2) 74.4 (72.7-75.9) 35.5 (33.8-37.2) 7.4 (5.9-9.2) 
   NL-Asian 6.0 (5.7-6.4) 95.5 (94.2-96.6) 94.0 (92.6-95.2) 66.5 (63.7-69.1) 23.3 (18.9-28.5) 
   NL-Other 2.8 (2.5-3.0) 76.7 (72.6-80.3) 69.7 (65.3-73.7) 37.7 (33.5-42.1) 16.0 (10.9-22.9) 
Citizenship g     
   US-born citizen 81.7 (81.2-82.3) 78.3 (77.6-79.0) 73.7 (72.9-74.4) 45.8 (45.0-46.5) 18.2 (17.1-19.4) 
   Naturalized citizen 10.1 (9.7-10.6) 88.6 (87.0-90.0) 85.6 (83.9-87.2) 56.4 (54.1-58.6) 20.0 (16.8-23.6) 
   Noncitizen 8.1 (7.7-8.6) 80.7 (78.3-82.8) 76.1 (73.6-78.4) 36.2 (33.7-38.8) 6.1 (4.1-9.1) 
Sexual orientation     
   Straight 94.4 (94.1-94.8) 79.2 (78.5-79.8) 74.7 (74.0-75.4) 45.7 (44.9-46.4) 17.5 (16.5-18.5) 
   Queer h 5.6 (5.2-5.9) 85.3 (82.8-87.5) 80.3 (77.5-82.8) 52.9 (49.6-56.1) 19.4 (15.2-24.4) 
Economic factors     
Educational attainment     
   ≥ High school 62.1 (61.4-62.8) 85.4 (84.8-86.0) 81.3 (80.6-82.0) 53.2 (52.4-54.1) 21.2 (19.9-22.5) 
   High school 27.1 (26.5-27.8) 71.1 (69.8-72.4) 65.4 (64.0-66.8) 34.4 (33.2-35.7) 11.6 (10.1-13.3) 
   < High school 10.8 (10.3-11.3) 67.7 (65.3-69.9) 63.3 (60.9-65.6) 31.5 (29.3-33.7) 9.1 (6.8-12.0) 
Income-to-poverty ratio i     
   ≥ 200% 76.3 (75.7-76.9) 83.7 (83.0-84.3) 79.4 (78.7-80.0) 50.7 (49.9-51.5) 19.8 (18.6-21.0) 
   100%-199% 13.6 (13.1-14.1) 68.8 (66.9-70.7) 63.7 (61.7-65.7) 32.0 (30.3-33.9) 10.7 (8.6-13.2) 
   < 100% 10.2 (9.7-10.6) 66.6 (64.4-68.8) 60.9 (58.6-63.1) 31.1 (29.1-33.3) 9.6 (7.5-12.3) 
Food security      
   Secure 92.3 (91.9-92.7) 80.6 (80.0-81.2) 76.1 (75.5-76.8) 47.3 (46.6-48.0) 18.1 (17.1-19.2) 
   Insecure j 7.7 (7.3-8.1) 67.6 (65.1-70.0) 61.2 (58.6-63.7) 27.1 (24.9-29.4) 6.4 (4.6-9) 
Healthcare factors     
Usual source of care     
   Yes 87.7 (87.2-88.2) 81.7 (81.1-82.3) 77.4 (76.7-78.0) 48.7 (47.9-49.4) 18.6 (17.5-19.6) 
   No 12.3 (11.8-12.8) 64.3 (62.2-66.4) 58.0 (55.8-60.1) 24.9 (23.2-26.6) 6.9 (5.2-9.2) 
Health insurance     
   Private  68.8 (68.2-69.5) 84.5 (83.9-85.1) 80.4 (79.7-81.1) 51.9 (51.1-52.7) 20.4 (19.2-21.7) 
   Public alone 21.9 (21.3-22.4) 73.4 (72.0-74.8) 68.2 (66.8-69.6) 38.9 (37.4-40.3) 13.4 (11.7-15.3) 
   Uninsured 9.3 (8.9-9.8) 58.7 (56.1-61.2) 52.7 (50.1-55.3) 17.4 (15.6-19.4) 2.6 (1.4-4.7) 

Abbreviations: COVID-19 = coronavirus disease 2019; CI = confidence interval; N/A = non-applicable; NL = non-Latinx; No. = number; US = United 
States; y = years.  
Notes: a Estimates were weighted. All differences (as assessed with Χ2 tests) in COVID-19 vaccination were statistically significant (p< .01) except for 
differences in the receipt of ≥ 4 doses by sex (p=.49), high-risk health conditions (p=.45), and sexual orientation (p=.40). b Adults who are “fully 
vaccinated”. c Adults who received at least one vaccine booster. d Adults who received at least two vaccine boosters. Assessed among adults 
interviewed from October to December 2022 (n= 6743). e Interview quarter was also considered a clinical factor because COVID-19 vaccination may 
vary based on timing of clinical guidelines. Approximately 25% of respondents were interviewed in each quarter of 2022. f Adults who self-report 
having conditions that the Centers for Disease Control and Prevention has conclusively linked to a higher risk of severe COVID-19 outcomes (see 
Supplement 1). g Conceptualized using county of birth and citizenship status acquired via birth or naturalization. h Self-reported sexual orientation 
as “lesbian or gay”, “bisexual”, or “something else.” i Based on the federal poverty-level. j 30-day, 10-item food security score ≥ 5. 



Figure 1. Prevalence Ratios Demonstrating Sociodemographic Inequities in COVID-19 Vaccination, 2022 
 

 r  

Abbreviations: COVID-19 = coronavirus disease 2019; CI = confidence interval; NL = non-Latinx; PR = prevalence ratio; Ref. = reference; US = United States. 
Notes: All regressions were weighted. Informed by the Institute of Medicine definition of health care inequities, or differences not justified by clinical characteristics or patient preferences, clinical 
factors were considered potential confounders. Therefore, to examine inequities, separate models adjusted for clinical factors were used. Adults with ≥ 2 vaccine doses are considered “fully vaccinated”. 
Adults with ≥ 3 doses received at least one vaccine booster. Adults with ≥ 4 doses received at least two vaccine boosters (assessed among adults interviewed from October to December 2022). 
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ONLINE SUPPLEMENTAL MATERIALS 
 
Supplement 1. Conditions Linked to Higher Risk of Severe COVID-19 Outcomes  
 

In this study, high-risk health conditions associated with higher 
risk of severe COVID-19 outcomes included self-reported: 

• Cancer 
• Asthma 
• Chronic obstructive lung disease 
• Diabetes (type 1, type 2, and gestational) 
• Coronary heart disease (including myocardial infraction) 
• Dementia 
• Obesity (body mass index ≥ 30) 
• Smoking (current or previous) 
• Pregnancy (currently or live birth within the last 12 

months) 
• Physical inactivity (did not meet 2018 guidelines for 

aerobic activity) 
• Primary immunodeficiencies  
• Use of corticosteroids or other immunosuppressive 

medications 
• Disabilities 

o Cognitive impairment  
o Visual impairment/ blindness 
o Deafness/hearing loss 
o Limitations of self-care or activities of daily living 
o Multiple disability  
o Epilepsy 
o Traumatic brain injury 
o Wheelchair use 

 
Certain high-risk health conditions identified by CDC guidance 
could not be determined using NHIS data (e.g., HIV/AIDS). 
Therefore, this variable may underestimate the number of 
individuals at high risk for severe COVID-19 outcomes. For a 
complete list of high-risk health conditions, please reference CDC 
guidance.1 
 

Abbreviations: CDC = Centers for Disease Control and Prevention; COVID-19 = coronavirus disease 2019; HIV/AIDS = human immunodeficiency 
virus/acquired immunodeficiency syndrome; NHIS = National Health Interview Survey.



Supplement 2. Examples of Photo Identification and Social Security Number Requirements for COVID-19 Testing and 
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Supplemental References 
 
1. Centers for Disease Control and Prevention. Underlying Medical Conditions Associated with 

Higher Risk for Severe COVID-19: Information for Healthcare Professionals. Centers for Disease 
Control and Prevention. Published February 1, 2023. Accessed November 20, 2023. 
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html 

2. Author snapshots of COVID-19 testing and vaccination scheduling requirements for CVS 
(www.cvs.com) and Walgreens (www.walgreens.com (obtained December 2021). 

 
 
 




