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Background: San Ysidro, a densely populated primarily Latino community near 
the U.S./Mexico border, reported the highest rate of COVID-19 infection in San 
Diego County. In this increased infection risk environment, we  explored the 
impact of COVID-19 vaccine status, household exposure, and primary circulating 
SARS-CoV-2 variant on the probability of infection and symptom presentation 
while controlling for temporal and sociodemographic factors.

Methods: Data were collected as part of CO-CREATE (Community-Driven 
Optimization of COVID-19 Testing to Reach and Engage underserved Areas 
for Testing Equity), a collaborative implementation study between University of 
California San Diego, a local Federally Qualified Health Center, and the Global 
Action Research Center. Self-reported sociodemographic factors, household 
exposure, vaccine status, and symptoms were extracted from a cross-
sectional questionnaire completed by participants; PCR test results were used 
for analysis. Multi-level logistic regression, to account for repeat testing, was 
used to estimate the impact of self-reported vaccination status on COVID-19 
household transmission. Logistic regression was used to characterize symptoms 
associated with predominate circulating SARS-CoV-2 variants.

Results: Between May 2021 and March 2023, 11,412 PCR test results from 6,032 
participants were analyzed. Individuals who were vaccinated and had a household 
exposure were 3.5 times [aOR 3.5 (95% CI 2.7, 4.6)] more likely to be PCR positive 
compared to individuals who were vaccinated and reported no household exposure; 
and individuals who were unvaccinated and reported a household exposure were 
9.1 times [aOR 9.1 (95% CI 5.3, 15.5)] more likely to be PCR positive compared to 
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individuals who were vaccinated and reported no household exposure. These 
results were obtained after adjusting for variant wave, age, language spoken, 
previous infection status, symptom status, and employment. Symptoms varied by 
predominate circulating SARS-CoV-2 variant, highlighting the impact of variant on 
disease presentation and potential vaccine efficacy.

Conclusion: COVID-19 vaccination was associated with a reduced risk of 
COVID-19 infection after household exposure, highlighting the importance of 
equitable access to COVID-19 vaccines, specifically in communities experiencing 
higher infection rates. Our findings also underscore the necessity for enhancing 
workplace safety protocols, addressing language-specific considerations, and 
being cognizant of differing symptom presentation by variant.

KEYWORDS

household exposure, COVID-19 vaccination, COVID-19 positivity, underserved Latino 
community, SARS-CoV-2 Variants

Background

Latino communities have consistently been disproportionately 
impacted by the COVID-19 pandemic; individuals who identify as 
Latino(a) have been overrepresented in cumulative case rates and 
experienced worse outcomes compared to members of other racial/
ethnic minority groups (1). Nationally, COVID-19 diagnosis rates 
were higher in predominately Latino counties compared to non-Latino 
counties (90.9 vs. 82.0 per 100,000) (2). And, in California, an analysis 
of COVID-19 test results found that Latinos(as) were 8.1 times more 
likely to reside in high-exposure-risk households compared to 
individuals who identified as non-Latino(a) (1).

Systematic reviews of clinical trials and observational studies, along 
with household transmission studies, have demonstrated that 
COVID-19 vaccination not only reduces disease severity in individuals 
who are vaccinated but also reduces an individual’s risk of becoming 
infected (3–6). In addition, real-world evidence has begun to emerge, 
demonstrating the efficacy of COVID-19 vaccines in preventing 
household transmission (7, 8). However, there is currently a notable gap 
in research regarding the real-world impact of COVID-19 vaccination 
among ethnically marginalized and medically underserved Latino 
communities where high rates of COVID-19 transmission and dense 
housing conditions have been identified. Given the known elevated risk 
of COVID-19 exposure and infection in disadvantaged communities, 
it is essential to evaluate real-world COVID-19 vaccination efficacy in 
reducing household transmission at the individual level (9).

In order to address this gap, we leveraged data from a community-
driven COVID-19 testing program to estimate the impact of self-
reported vaccination status on COVID-19 household transmission in 
San Ysidro, a predominately (93%) Latino U.S./Mexico border 
community (10). During the pandemic, San Ysidro experienced the 
highest COVID-19 case rates of any San Diego County zip code (11). 

We  also included each predominately circulating variant in our 
analysis to ensure we adjusted for highly transmissible SARS-CoV-2 
variants in our evaluation of vaccine effectiveness (12).

Data collected on self-reported household exposure, vaccination 
status, temporal and sociodemographic factors, and COVID-19 PCR 
test results were used to better understand the real-world effectiveness 
of COVID-19 vaccination on transmission and symptom presentation 
in this under-resourced Latino community, using three distinct 
analytical approaches. First, the association between individual 
COVID-19 infection and various participant characteristics and 
temporal factors were assessed. Next, we  evaluated the impact of 
COVID-19 vaccination on the risk of COVID-19 infection after 
household exposure. And finally, we quantified the odds of reported 
symptoms by predominate circulating SARS-CoV-2 variant.

Methods

The Community-driven Optimization of COVID-19 testing to Reach 
and Engage underserved Areas for Testing Equity (CO-CREATE) study 
was a two-year implementation project, funded by the National Institutes 
of Health (NIH) Rapid Acceleration of Diagnostics for Underserved 
Populations (RADx-UP) program. The CO-CREATE study was designed 
to provide culturally acceptable testing services in partnership with the 
community. The University of California San Diego (UCSD) along with 
the Global Action Research Center and a Federally Qualified Health Center 
(FQHC) worked together to co-create an accessible COVID-19 testing 
program in the community of San Ysidro, with an emphasis on ensuring 
access for children, pregnant women, and their families (13–15).

Study design

The CO-CREATE study methods have been described previously (13), 
however in brief, community members and patients of the partnering 
FQHC were invited to test with CO-CREATE either as part of a no-cost 
testing program or as part of the companion research study. Individuals of 
all ages were invited to participate, and those who opted to participate in 
the research study provided written informed consent. Exclusion criteria 
included the inability to provide assent, consent, or lack of a legal guardian 
capable of providing consent on the participants’ behalf. Participants were 

Abbreviations: SARS-CoV-2, Severe Acute Respiratory Syndrome Coronavirus 2; 

CO-CREATE, Community-driven Optimization of COVID-19 testing to Reach and 

Engage Underserved Areas for Testing Equity, in Women and Children; NIH, 

National Institutes of Health; RADx-UP, Rapid Acceleration of Diagnostics for 

Underserved Populations; UCSD, University of California San Diego; FQHC, 

Federally Qualified Health Center; CDEs, Common Data Elements; SAR, Secondary 

Attack Rate; LEP, Limited English Proficiency.
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instructed by study staff to self-swab or, if necessary, swab with the 
assistance of a parent/guardian. Nasal swabs were couriered to the UCSD 
EXCITE clinical laboratory for SARS-CoV-2 PCR testing (EUA202755 and 
EUA210524) (13). Test results were returned within 1–3 days via the 
participant’s preferred method of contact, email or text, and all positive 
COVID-19 PCR results were followed up by a phone call from a clinician. 
Results were returned to participants in their preferred language as 
identified at registration (English or Spanish) (13).

Research study participants were invited to complete a 
questionnaire regarding their experience, exposure, knowledge, 
attitudes, and behaviors surrounding COVID-19 testing and 
vaccination. Questionnaires were comprised of Common Data 
Elements (CDEs) required by the RADx-UP program and additional 
site-specific questions (see Supplement Table S1) (16). Study 
participants who returned for additional testing were asked to 
complete a return questionnaire, which consisted of an abbreviated set 
of questions. Participants were compensated $20 USD for the initial 
survey and $10 USD for every return questionnaire completed.

Data management

The CO-CREATE study questionnaire data were stored in 
REDCap, a HIPPA-compliant data collection software, and later 
accessed using REDCap Python API for analysis and alignment with 
NIH CDE vocabularies (13, 17). Additional self-reported data on 
COVID-19 vaccine status was captured by study staff at the time of 
participant enrollment and stored in a separate file used to track 
study enrollment. Participants were classified as having been 
vaccinated if they reported having received at least one COVID-19 
vaccine when completing the questionnaire or at enrollment when 
questioned by study staff. Vaccine validation was not performed. 
COVID-19 household exposure was defined as having a household 
member with a COVID-19 diagnosis during the two weeks prior to 

testing. Participants were categorized into four mutually exclusive 
vaccine and exposure categories, vaccinated with no known 
household exposure (reference category), unvaccinated with no 
known household exposure, vaccinated with reported household 
exposure, and unvaccinated with reported household exposure. Age 
was aggregated into five categories, 0–11 years (reference category), 
12–19 years, 20–39 years, 40–59 years, and 60 years plus. Individuals 
were classified as being Spanish speakers if they indicated they spoke 
Spanish at home. Being classified as employed included individuals 
who reported currently working versus individuals who reported 
being unemployed, looking for work, being retired, indicating they 
were students or preferred not to answer. Self-reported health status 
was categorized as those who indicated they had a health condition 
(e.g., diabetes, hypertension, or chronic obstructive pulmonary 
disease) versus those who did not indicate they had the condition.

The UCSD EXCITE lab performed the SARS-CoV-2 viral genome 
sequencing on PCR-positive samples to identify variant strains on a 
subset of samples (13). Sequencing results were used to identify 
predominate circulating SARS-CoV-2 variants during specific time 
periods and were categorized into ‘waves’.

Study population

Between May 1, 2021, and March 31, 2023, 18,622 COVID-19 
PCR tests were administered to study participants. Of all tests 
administered, 164 returned either inconclusive, invalid, or other 
results and were excluded from the analysis. In addition, 120 records 
with repeat positive test results, (i.e., tests that were administered less 
than 10 days after a previous positive test result), 1,029 records with 
missing vaccine status, and 5,897 records with unknown or missing 
history of COVID-19 household exposure data were excluded. The 
resulting 11,412 PCR test results records from 6,032 individuals (See 
Figure 1) were analyzed for this study.

FIGURE 1

Schematic of COVID-19 results included in the analysis.
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Statistical analysis

Three separate analyses were performed: (1) the association 
between individual COVID-19 infection and various participant 
characteristics and temporal factors was assessed, (2) the impact of 
COVID-19 vaccination on infection after household exposure was 
evaluated, and (3) the association of reported symptoms and 
COVID-19 infection was stratified by predominate circulating SARS-
CoV-2 variant to characterize changes in disease presentation 
over time.

In detail, participant demographic and clinical characteristics 
were first evaluated by COVID-19 PCR result (SARS-CoV-2 
detected versus not detected) at the individual test level and 
compared using Pearson’s X2. Second, a univariate analysis using 
a multi-level logistic regression to adjust for repeat testing was 
performed to identify participant-level factors associated with test 
positivity, individually and in a multivariable model. Next, 
Hosmer and Lemeshow’s approach to variable selection was used 
to construct a final multivariable multi-level logistic regression 
model with an interaction term (vaccination status times 
household exposure) to evaluate the association between 
vaccination status and household exposure with COVID-19 PCR 
test result. The adjusted odds ratios and 95% CIs were reported 
for all covariates. To evaluate symptom variation by predominate 
circulating SARS-CoV-2 variant at the time of swab collection, 

self-reported symptoms and COVID-19 PCR test result were 
assessed using logistic regression and stratified by specific time 
periods associated with dominant circulating SARS-CoV-2 
variant. All statistical analyses were conducted using STATA17 
(StataCorp, College Station).

Results

Factors associated with COVID-19 
infection

Seven percent of all PCR tests evaluated returned a positive 
COVID-19 result. Eighty-two percent of included participants 
reported being vaccinated at the time of testing encounter and 
approximately 11% reported household exposure. Participant 
characteristics along with associated exposure, clinical data, and 
predominate circulating SARS-CoV-2 variant were compared to 
individual test result (see Table 1). At the individual test level, 
being exposed to a household member who had COVID-19, 
speaking Spanish, being employed, having had a previous 
COVID-19 infection, being older, reporting symptoms, and 
having a test date occur during specific circulating SARS-CoV-2 
variants were factors significantly associated with a positive 
COVID-19 PCR result.

TABLE 1 Factors associated with positive PCR test results.

Characteristics, n (%) Negative n = 10,614 Positive n = 798 Total n = 11,412 p-value

Vaccinated * 8715 (82.1) 642 (80.5) 9357 (82.0) 0.240

Known household contact exposure 1009 (9.5) 295 (37.0) 1,304 (11.4) <0.001

Female sex 6,510 (61.3) 490 (61.4) 7000 (61.3) 0.969

Age 0.008

0–11 1166 (11.0) 90 (11.3) 1256 (11.0)

12–19 891 (8.4) 90 (11.3) 981 (8.6)

20–39 3223 (30.4) 248 (31.1) 3471 (30.4)

40–59 3653 (34.4) 234 (29.3) 3887 (34.1)

60+ 1681 (15.8) 136 (17.0) 1817 (15.9)

Spanish 9153 (86.2) 723 (90.6) 9876 (86.5) <0.001

Employed 1729 (16.3) 272 (34.1) 2001 (17.5) <0.001

Diabetes 1327 (12.5) 106 (13.3) 1433 (12.6) 0.521

Hypertension 1499 (14.1) 119 (14.9) 1618 (14.2) 0.538

Chronic obstructive pulmonary disease 209 (2.0) 10 (1.3) 219 (1.9) 0.155

Previously positive COVID 1364 (12.9) 282 (35.3) 1646 (14.4) <0.001

Symptoms 4213 (39.7) 657 (82.3) 4870 (42.7) <0.001

SARS-CoV-2 Variant ‘wave’ <0.001

5/1/21 to 12/21/21 (Gamma, P.1, 

Delta, B.1)
6421 (43.5) 169 (21.2) 4790 (42.0)

12/22/21 to 4/4/22 (Omicron, BA.1) 1393 (12.1) 320 (40.1) 1713 (15.0)

4/5/2022 to 7/6/22 (Omicron, BA.2) 1345 (12.7) 105 (13.2) 1450 (12.7)

7/7/22 to 3/31/23 (BA.5, XBB) 3255 (30.7) 204 (25.6) 3459 (30.3)

* Vaccinated includes those who self-reported at least one dose of a COVID-19 vaccine.

https://doi.org/10.3389/fpubh.2025.1497390
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Cohen et al. 10.3389/fpubh.2025.1497390

Frontiers in Public Health 05 frontiersin.org

Impact of vaccination on COVID-19 
infection after household exposure

To assess the relationship between COVID-19 infection and self-
reported household exposure in the context of vaccination status, 
we used multi-level logistic regression to adjust for multiple testing 
by individuals and evaluated each factor individually, then in a 
multivariable ‘full’ model, and finally in a ‘final’ model excluding 
variables that were not statistically significant in the full model 
(Table 2). In the final model, we found that being vaccinated and 
having a household exposure was significantly associated with a 
positive PCR result (aOR 3.51 [95% CI: 2.66, 4.64]) compared to 
individuals who were vaccinated and did not have a household 
exposure, after controlling for sex, age, language spoken, employment, 
previous infection, symptom presentation, and predominate SARS-
CoV-2 variant at the time of testing (See Table 2). Among individuals 
who were not vaccinated and had a household exposure, the 
association with a COVID-19 PCR positive result was significantly 
higher [aOR 9.09 (95% CI: 5.34, 15.46)], suggesting that in the 
presence of household exposure, being vaccinated for COVID-19 
reduced the likelihood of COVID-19 infection after controlling for 
language spoken, employment, age, having a previous infection with 

COVID-19, being symptomatic, and predominant circulating SARS-
CoV-2 variant.

Symptom presentation stratified by 
predominate circulating SARS-CoV-2 
variant

Finally, we  examined the association between self-reported 
symptoms and COVID-19 PCR test results by predominate circulating 
SARS-CoV-2 variant to assess changes in disease presentation by 
variant. We used the date of test collection as a proxy for SARS-CoV-2 
variant based on previous sequence analysis indicating well-defined 
time periods for specific variant predominance (10). All positives 
reported between May 1, 2021, and December 21, 2021, were 
categorized as Gamma or Delta; positive results between December 
22, 2021, and April 4, 2022, were categorized as Omicron; positive 
results between April 5, 2022, and July 6, 2022, were categorized as 
BA.2; and positive results between July 7, 2022, and March 31, 2023, 
were categorized as BA.4/5. Participants were excluded from this 
analysis if they did not indicate either the presence or absence of each 
reported symptom, resulting in 9,918 records for analysis.

TABLE 2 Multi-level regression models evaluating the association between COVID-19 infection and household exposure accounting for vaccination 
status.

Characteristic Univariate aOR (95% CI) Full model aOR (95% 
CI)

Final model aOR 
(95% CI)

Exposure and vaccination

Vaccinated with no household exposure (ref)

Unvaccinated with no household exposure 0.75 (0.52, 1.05) 1.45 (1.03, 2.04) 1.48 (1.05, 2.08)

Vaccinated with household exposure 7.92 (5.80, 10.8) 3.51 (2.66, 4.64) 3.51 (2.66, 4.64)

Unvaccinated with household exposure 10.7 (6.24, 18.4) 9.13 (5.34, 15.05) 9.09 (5.34, 15.46)

Age category

0–11 (ref)

12–19 1.33 (1.09, 1.63) 1.54 (0.97, 2.45) 1.54 (0.97, 2.46)

20–39 2.29 (1.95, 2.68) 1.03 (0.68, 1.56) 0.99 (0.66, 1.50)

40–59 2.27 (1.94, 2.66) 1.10 (0.71, 1.69) 1.06 (0.69, 1.61)

60+ 1.89 (1.59, 2.25) 1.73 (1.08, 2.79) 1.68 (1.06, 2.64)

Spanish speaker (vs other language speaker) 1.52 (1.35, 1.72) 1.48 (1.04, 2.10) 1.48 (1.03, 2.10)

Employed (vs not working, student, or unknown) 1.66 (1.49, 1.84) 1.96 (1.52, 2.52) 2.01 (1.56, 2.58)

Previous infection (vs no previous infection, missing) 4.01 (3.12, 5.17) 1.92 (1.51, 2.45) 1.92 (1.51, 2.44)

Symptoms (vs no symptoms) 12.1 (8.48, 17.2) 8.15 (6.12, 10.87) 8.10 (6.09, 10.78)

Predominant SARS-CoV-2 variant

5/1/21 to 12/21/21 (Gamma, P.1 and Delta, B.1) (ref)

12/22/21 to 4/4/22 (Omicron, BA.1) 25.1 (16.4, 38.3) 8.97 (6.41, 12.57) 9.01 (6.42, 12.64)

4/5/2022 to 7/6/22 (Omicron, BA.2) 7.25 (4.56, 11.5) 3.77 (2.21, 5.43) 3.77 (2.61, 5.43)

7/7/22 to 3/31/23 (BA.5 and XBB) 6.35 (4.19, 9.63) 3.44 (2.49, 4.69) 3.44 (2.51, 4.73)

Sex female (vs male, undefined, missing) 0.88 (0.80, 5.97) 1.18 (0.94, 1.48)

Diabetes (vs no diagnosis, or missing) 1.59 (1.35, 1.87) 1.18 (0.83, 1.69)

Chronic obstructive pulmonary disease (vs no 

diagnosis, or missing)

2.27 (1.51, 3.39) 0.55 (0.22, 1.38)

Hypertension (vs no diagnosis, or missing) 1.58 (1.37, 1.84) 0.86 (0.61, 1.21)
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During the Gamma and Delta waves, runny nose, cough, fever, 
myalgia, and loss of taste and smell were independently associated 
with positive COVID-19 PCR test results. During the Omicron BA.1 
wave, runny nose, cough, fever, and fatigue were associated with 
positive COVID-19 PCR test results. During the Omicron BA.2 wave, 
cough and fever were associated with test positivity, and difficulty 
breathing appeared protective or inversely associated with positive 
COVID-19 PCR test results. Finally, during the Omicron BA 4/5 wave, 
runny nose, cough, fever, and myalgia were associated with test 
positivity (see Figure 2).

Discussion

In this study, COVID-19 vaccination appeared to be protective 
and was associated with a reduced likelihood of positive COVID-19 
PCR results after reported household exposure to COVID-19. This 
association persisted after accounting for various risk factors, 
including predominate variant type, age, primary language spoken, 
previous infection status, symptom presentation, and employment 
status. While previous studies have highlighted the effectiveness of 
COVID-19 vaccines in reducing household transmission (18–21), few 
studies have specifically examined the real-world impact of 
vaccination on COVID-19 infection after household exposure in 
Latino communities with previously identified risk factors including 
lack of health insurance, higher household density, and a greater 
proportion of monolingual Spanish-speaking or bilingual 
individuals (2).

Our analysis encompassed self-reported data collected during 
multiple SARS-CoV-2 variant waves and the association between 
vaccination and a reduced probability of returning a positive 
COVID-19 PCR result after household exposure remained consistent, 
even as the predominate circulating SARS-CoV-2 variants shifted. 
This finding is consistent with multiple studies, including a South 
Korean prospective cross-sectional study, which found the household 
secondary attack rates (SAR) for unvaccinated and vaccinated 
Omicron variant exposed contacts were 44 and 41% and, during the 
Delta wave, were 35 and 23% for unvaccinated and vaccinated exposed 
contacts (22). Similarly in the Netherlands, when the Delta variant was 

prevalent, full vaccination of the index case reduced transmission to 
unvaccinated and fully vaccinated household contacts by 63 and 40%; 
during the Alpha variant’s dominance, the SARs among household 
contacts were higher among unvaccinated compared to vaccinated 
contacts at 31 and 11%, respectively (23, 24). Our results indicate that 
COVID-19 vaccination lowers the risk of household transmission 
regardless of circulating SARS-CoV-2 variant.

While language itself is not biologically correlated with increased 
risk of COVID-19 infection, in our study, Spanish language preference 
is likely a proxy for other risk factors associated with COVID-19 
positivity and has been identified in previous studies. In a Baltimore-
based study assessing risk factors for COVID-19 infection in Latino 
communities, it was found that individuals who tested positive were 
more likely to report Spanish as their preferred language and have a 
larger household size compared to individuals who tested negative 
(25). Additionally, in California, it was found that limited English 
proficiency had the largest impact on the association between the 
proportion of Latino residents and COVID-19 cases (26). 
Furthermore, it was found that a higher risk of COVID-19 infection 
was associated with non-English language preference after adjusting 
for age, race/ethnicity, and social factors (27, 28). This association 
between low English proficiency/Spanish as a preferred language and 
increased COVID-19 infection risk is thought to be driven by factors 
such as difficulty finding COVID-19 testing sites, transportation 
issues, and language barriers were contributing factors (29). Our 
study’s findings along with the evidence of the association between 
language and COVID-19 infection underscores the crucial need for 
language-sensitive approaches to public health interventions and 
emphasizes the importance of ongoing vaccination campaigns, 
especially in underserved and vulnerable communities.

An additional strength of our study was the inclusion of 
employment status in our final model. Individuals employed, 
compared to those not employed, students, or those with missing 
employment status, exhibited higher odds of testing positive for 
COVID-19. This finding aligns with previous work which has 
determined that being employed along with employment type is 
associated with elevated COVID-19 infection rates (27, 30). Research 
suggests that greater work exposures likely contribute to a higher 
prevalence of COVID-19 infection among Latino(a) adults (31), 

FIGURE 2

Odds ratios of self-reported symptoms among individuals who returned a positive COVID-19 PCR result. The odds of self-reporting each symptom 
among those who returned a positive COVID-19 result compared to those who did not return a positive result were stratified by date and associated 
variant wave. Point estimates are indicated by the dot and 95% confidence intervals are represented by the line.
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emphasizing the critical need to equitably allocate Personal Protective 
Equipment and access to screening in Latino communities (30, 32).

While few studies have explored disease presentation by SARS-
CoV-2 variant (33) it is understood that there are differences in 
clinical presentation by region, age, and co-morbidity (34). Our 
results indicate that as the predominate SARS-CoV-2 variant 
evolved, there were meaningful changes in the odds of symptom 
presentation among individuals infected with COVID-19. Our 
results demonstrated the marked decrease in loss of taste or smell 
as variants evolved, and in the increase in symptom presentation 
of cough, runny nose, fever, and myalgia. Our findings are 
consistent with previous work that demonstrated the decrease in 
loss of taste or smell and increase in cough during the Omicron 
variant dominance compared to Delta and Gamma variants 
(34–37).

Strengths and limitations

The main study limitation was that vaccine status was self-
reported. Proof of vaccination was not collected from study 
participants and information on the time interval between 
vaccination and testing was not calculated. However, previous studies 
have demonstrated that self-reported vaccine status correlates well 
with documented vaccine status for COVID-19 (38, 39). 
We  acknowledge there was a potential for response bias, as 
participants may have felt obligated to claim vaccination when 
interacting with our health research team. However, by placing a high 
priority on anonymity, we  maintain that this limitation did not 
significantly compromise the validity of our study and likely would 
have biased the results toward the null. Additional potential 
limitations included the lower participation rate of individuals who 
tested positive, potentially reducing power to evaluate symptoms 
associated with disease, and the reliance on self-reported 
demographic and clinical data. However, reliance on self-reported 
data and any resulting misclassifications would likely dilute the 
observed signal.

To ensure broad participation, we prioritized inclusive approaches 
to recruitment and study engagement. The primary testing site was 
co-located with a FQHC in San Ysidro, a predominantly Latino 
community, and we ensured accessibility by offering the questionnaire 
in English and Spanish (13). Our commitment to cultural competence 
included the hiring of bilingual staff which were members of the 
Latino community and success was demonstrated by the trust build 
within the community as evidenced by a high rate of repeat 
participants. Recognizing potential challenges for older participants 
with electronic questionnaires, we provided paper questionnaires and 
offered verbal questionnaires for individuals with visual impairments 
or low literacy (13). These concerted efforts not only highlight the 
strengths of our study but also played a pivotal role in maximizing 
participant engagement and questionnaire completion.

Conclusion

While multiple factors were associated with increased risk of 
COVID-19 infection in our study population, COVID-19 vaccination 
appeared to reduce the risk of infection even after household exposure, 

across multiple SARS-CoV-2 variants. Further research is needed to 
elucidate specific transmission pathways and the most effective 
mitigating behaviors in vulnerable populations. Additionally, tailoring 
public health measures to the specific needs of communities is 
essential for reducing disproportional impacts of COVID-19 infection.
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