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Abstract

Associations between social determinants of health (SDOH), demographic factors including preferred language, and SARS-
CoV-2 detection are not clear. We conducted a retrospective cohort study among those seeking testing for SARS-CoV-2 at a
multi-site, urban community health center. Logistic regression and exact matching methods were used to identify independ-
ent predictors of SARS-CoV-2 detection among demographic, SDOH, and neighborhood-level variables. Of 1,361 included
individuals, SARS-CoV-2 was detected among 266 (19.5%). Logistic regression demonstrated that SARS-CoV-2 detection
was less likely in White participants relative to Hispanic participants (adjusted odds ratio [aOR] 0.18, 95% confidence inter-
val [CI] 0.05-0.46). and more likely in patients who prefer Spanish relative to those that prefer English (aOR 2.04, 95% CI
1.43-2.96). No observed SDOH predicted SARS-CoV-2 detection in adjusted models. A robustness analysis using a matched
subset of the study sample produced findings similar to those in the main analysis. Preferring to receive care in Spanish is

an independent predictor of SARS-CoV-2 detection in a community health center cohort.
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Background

The coronavirus disease 2019 (COVID-19) pandemic has
revealed opportunities for public health and primary care
infrastructure to better target the social and structural deter-
minants of health, and to promote health equity [1]. Dis-
parities in incidence and mortality of COVID-19 have been
documented by race/ethnicity [2] and socioeconomic status
[3, 4]. These hierarchies pose intersecting vulnerabilities on
individuals and communities that drive poorer health out-
comes through the social determinants of health (SDOH),
the conditions in which individuals live that impact health
and wellbeing [5, 6].
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While the impacts of SDOH on COVID-19 incidence and
outcomes have been described, how individual factors may
independently drive the risk of infection has not. Previous
studies have focused on specific ethnic populations [7] or
individual sociostructural phenomena such as school clo-
sures in impoverished areas [8], neighborhood deprivation
[9], homelessness [10], and food insecurity [3], demonstrat-
ing higher risk for COVID-19 among groups experiencing
particular vulnerabilities. However, the comparative effect of
demographic and SDOH variables at individual and neigh-
borhood levels requires further elucidation so that public
health programming, health care organizations, and com-
munity health workers can prioritize efforts towards patients
and communities at highest risk. Calls have been made for
quantifying and characterizing the harmful social conditions
that fundamentally shape pandemic patterns to inform public
health interventions targeting COVID-19 [11, 12].

Community health centers (CHCs), which serve as pri-
mary medical homes for more than 28 million Americans,
are an ideal setting for the assessment of social needs and
linkage to services for families [13]. In addition to pro-
viding care that includes services often otherwise una-
vailable to low-income and uninsured populations [14],
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they also represent a social movement whose focus has
historically been on meeting social needs through com-
munity partnerships [15]. Major societies representing
clinicians who provide pediatric, perinatal, and family
care in CHCs, including the American Academy of Fam-
ily Physicians, the American Academy of Pediatrics, and
the American College of Obstetricians and Gynecologists,
have recommended screening for SDOH during medical
visits using standardized assessment tools [16—18], yet
individual clinicians and CHCs may be unsure how to act
on this data [19] and how it may impact COVID-19 risk.
Our aim was to identify independent predictors—among
sociodemographic, SDOH, and neighborhood-level vari-
ables—of SARS-CoV-2 infection among a CHC cohort
seeking walk-up testing free of charge and regardless of
insurance status.

Theoretical Framework

The Healthy People 2030 Social Determinants of Health
Framework [20], which includes domains on economic sta-
bility, education, social and community context, health and
health care, and neighborhood and built environment, organ-
izes potential targets of public health intervention to improve
upon the unequal distribution of SDOH [11].

Methods
Participants

We conducted a retrospective cohort study of patients seek-
ing walk-up SARS-CoV-2 polymerase chain reaction (PCR)
testing at Fair Haven Community Health Care, a federally
qualified community health center in New Haven, CT.
Ninety percent of the patients cared for by the health center
have an income that is less than 200% of the Federal Pov-
erty Level and self-identify as a racial or ethnic minority.
Nearly fifty percent of patients cared for by the health center
prefer to receive care in a language other than English.
Free walk-up testing was made available to all regardless
of insurance status, legal residency, and current display of
symptoms. SARS-CoV-2 test results ranging between March
and December 2020 were included in our study sample. We
included participants who completed both a SARS-CoV-2
test and a SDOH screen either at the point of testing or at
any prior episode of medical care at Fair Haven Community
Health Center after 2018. We excluded patients whose pre-
ferred language was neither English nor Spanish.

Measures

SDOH data were collected using the Accountable Health
Community (AHC) Health Related Social Needs Tool
[21]. The AHC tool assesses unmet social need across five
domains: housing, food, transportation, utilities, and inter-
personal safety. For our analysis, we excluded questions
regarding interpersonal safety due to incompleteness. We
collapsed the remaining questions to four binary indica-
tors for housing inadequacy, food insecurity, unreliable
transportation, and utility needs. The collapsed housing
inadequacy indicator captures respondents who are wor-
ried about losing their current residence, do not have a
current stable residence, or report any housing quality
problems such as water leaks, pests, or mold at the time of
the survey. The food insecurity indicator captures respond-
ents who are worried about running out of food in the
past 12 months. Similarly, the unreliable transportation
and utility needs captured unmet need in these domains
in the past 12 months. Positive responses were those that
indicated any amount of unmet social need within these
four categories. The AHC tool was conducted using the
individual respondent’s self-indicated preferred language
with the assistance of a telephonic interpreter as needed.

We categorized patients as living in socially deprived
neighborhood using the Social Deprivation Index (SDI),
developed by the Robert Graham Center [22]. The SDI
provides a within-state index ranging from 1, the least
disadvantaged, to 100, the most disadvantaged for Zip
Code geographies. The SDI incorporates demographic and
socioeconomic measures across seven domains sourced
from the American Community Survey 2011-2015 5-year
estimates. Participants were considered to live in a socially
deprived neighborhood if their 5-digit residential Zip Code
fell within the top SDI quartile in Connecticut.

Our outcome measure was the detection of SARS-
CoV-2 by PCR via nasopharyngeal or anterior nasal swab.
Participants with multiple SARS-CoV-2 PCR tests were
considered positive if any of the tests returned a positive
result within the study period. Self-reported sociode-
mographic factors included age, sex, race and ethnicity,
insurance coverage, neighborhood of residence, preferred
language, and SDOH as measured by the AHC tool. All
data were abstracted from the individual participant’s elec-
tronic medical record.

Analysis
We examined the distribution of sociodemographic char-

acteristics between SARS-CoV-2 detection groups. Sta-
tistical difference in age distribution was evaluated using
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a two-sided independent t-test, assuming unequal vari-
ances. Chi-squared tests were used to assess significance
of SARS-CoV-2 detection frequency by sex, race and eth-
nicity, preferred language, insurance, SDOH exposure and
neighborhood of residence. Logistic regression was used
to determine unadjusted and adjusted odds ratios associ-
ated with demographic factors and SARS-CoV-2 detection.
SDOH as a risk factor was assessed using three schemes
based on AHC tool responses: high SDOH burden, any
positive SDOH, and individual SDOH. Respondents
were considered to have high SDOH burden if they had
responded positively to two or more of the four included
SDOH categories.

Matching analysis was performed to alternatively esti-
mate the odds ratio associated with Spanish language prefer-
ence, a factor that may be associated with unmeasured social
exposures such as employment type or experiences shaped
by stigma. Given our interest in language preference, we
used matching to isolate variation in language within our
study sample and estimate its association with SARS-CoV-2
detection. We used exact matching to identify a subsample
of participants with balanced age, sex, race and ethnicity,
insurance status, and neighborhood vulnerability but var-
ied language preference. After matching, weighted logistic
regression was used to estimate SARS-CoV-2 detection odds
between English and Spanish preferred language groups as a
robustness check against our main analysis findings.

All analyses were preformed using R version 3.3.3. Exact
matching was performed using the Matchlt package. A two
sided P <0.05 determined statistical significance. All study
protocols and procedures were reviewed by the Yale School
of Medicine Human Investigation Committee.

Results

During the study period, 1360 individuals were tested for
SARS-CoV-2 and completed the AHC tool. Among these,
9 individuals (0.6%) preferred to receive care in a language
other than English or Spanish and were excluded, for a total
study sample of 1351 individuals; this represents 6.8% of all
those who received SARS-CoV-2 testing at the FHCHC dur-
ing the study period. Among those who underwent testing
and completed the AHC tool, in 263 (19.5%), SARS-COV-2
was detected. Of the total study sample, 1003 (74.2%) par-
ticipants were Hispanic, 143 (10.6%) were Non-Hispanic
Black, 160 (11.8%) were Non-Hispanic White and the
remaining 45 (3.3%) were other race or ethnicity, which
includes American Indian or Alaskan Native, Native Hawai-
ian or Other Pacific Islander, Asian, and Multiple Race. 661
(48.9%) participants had a Spanish language preference
while the remaining preferred English. For insurance cov-
erage, 423 (31.3%) participants were uninsured, 716 (53.0%)
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were publicly insured (including Medicaid and Medicare
plans), and 213 (15.7%) were covered by private or other
insurance plans (including worker’s compensation and those
marked as “other” in the electronic medical record).

Responses to the AHC tool showed 171 (12.7%) respond-
ents experience inadequate housing, 381 (28.2%) experience
food insecurity, 110 (8.1%) experience unreliable transporta-
tion, and 133 (9.8%) experience difficulty paying for utili-
ties. Aggregating these four categories of SDOH burden, we
found that 532 (39.4%) of respondents reported any unmet
social need while 204 (15.1%) reported two or more unmet
social needs, meeting our definition for high SDOH burden.
1174 (86.9%) participants were deemed to reside in the top
quartile of socially deprived 5-digit Zip Codes, meeting our
definition of high residential SDI. Age, race and ethnicity,
preferred language, insurance type, food insecurity, and high
residential SDI were significantly different between SARS-
CoV-2 detected and not-detected groups at the P <0.05 level.
Sex, indicators for any SDOH and high SDOH burden, and
individual indicators of housing instability, utility needs and
unreliable transportation were not found to be significantly
different between SARS-CoV-2 detected and not-detected
groups at the P <0.05 level (Table 1; Fig. 1).

Unadjusted logistic regression analyses show Non-His-
panic White participants having significantly less risk of
SARS-CoV-2 detection (odds ratio [OR] 0.09, 95% confi-
dence interval [CI] 0.03-0.21) relative to Hispanic partici-
pants. Non-Hispanic Black (OR 0.64, 95% CI 0.39-1.01)
and other race and ethnicity (OR 0.52, 95% CI 0.19-1.15)
participants have indistinguishable risk of SARS-CoV-2
detection relative to Hispanic participants. Those with a
Spanish preferred language had higher odds (OR 2.85, 95%
CI 2.15-3.82) of detection relative to those with English as
their preferred language. Uninsured participants (OR 2.15,
95% CI 1.42-3.33) have higher odds of SARS-CoV-2 detec-
tion relative to those covered under private or other plans.
Food insecurity (OR 1.36, 95% CI 1.02—1.82) was the only
individual SDOH factor with a significant association of
SARS-CoV-2 detection. All other individual factors along
with both aggregate measures for SDOH exposure, any
SDOH burden (OR 1.20, 0.91-1.58) and high SDOH burden
(OR 1.01, 95% CI 0.69-1.46), had insignificant unadjusted
odds of SARS-CoV-2 detection.

The adjusted logistic regression model included sex
and all variables with significantly different distributions
between SARS-CoV-2 undetected and detected groups-
age, race and ethnicity, language preference, insurance
coverage type, food insecurity and high residential SDI. In
the adjusted model, White participants (adjusted odds ratio
[aOR] 0.18, 95% CI 0.05-0.46) remained at significantly
reduced risk for SARS-CoV-2 detection relative to Hispanic
participants. Patients with a Spanish preferred language
had higher odds (aOR 2.04, 95% CI 1.43-2.96) of detection
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Table 1 Characteristics of Patients Screened for COVID-19 in a community health center cohort (N=1351)

Characteristic Total (N=1351) COVID-19 not COVID-19 P value? Unadjusted odds

detected (N=1088)  detected (N=263) (95% confidence
interval)

Age, mean (SD) 40.26 (18.56) 40.81 (18.79) 37.98 (17.43) 0.02 0.99 (0.98-1.00)

Sex, No. (%) 0.20

Male 562 443 (78.83%) 119 (21.17%) 1.20 (0.92-1.58)

Female 789 645 (81.75%) 144 (18.25%) Ref

Race and ethnicity, No. (%) <0.001

Hispanic 1003 773 (77.07%) 230 (22.93%) Ref

Non-Hispanic Black 143 120 (83.92%) 23 (16.08%) 0.64 (0.39-1.01)

Non-Hispanic White 160 156 (97.50%) 4 (2.50%) 0.09 (0.03-0.21)

Other? 45 39 (86.67%) 6 (13.33%) 0.52 (0.19-1.15)

Language, No. (%) <0.001

English 690 609 (88.26%) 81 (11.74%) Ref

Spanish 661 479 (72.47%) 182 (27.53%) 2.85(2.15-3.82)

Insurance type, No. (%) <0.001

Private and other® 212 179 (84.43%) 33 (15.57%) Ref

Public 716 606 (84.64%) 110 (15.36%) 0.98 (0.65-1.52)

Uninsured 423 303 (71.63%) 120 (28.37%) 2.15(1.42-3.33)

High SDOH burden, No. (%) 204 164 (80.39%) 40 (19.61%) 1.00 1.01 (0.69-1.46)

Any positive SDOH, No. (%) 532 419 (78.76%) 113 (21.24%) 0.21 1.20 (0.91-1.58)

Individual SDOH measures, No. (%)

Housing inadequacy 171 139 (81.29%) 32 (18.71%) 0.87 0.95 (0.62-1.41)

Food insecurity 381 293 (76.90%) 88 (23.10%) 0.04 1.36 (1.02-1.82)

Unreliable transportation 110 93 (84.54%) 17 (15.45%) 0.32 0.74 (0.42-1.23)

Unstable utilities 133 107 (80.45%) 26 (19,55%) 1.00 1.01 (0.63-1.56)

High residential SDI 1174 931 (79.30%) 243 (20.70%) 0.004 2.05 (1.29-3.43)

SDOH social determinants of health, SDI Social Deprivation Index

40Other race and ethnicity category includes American Indian or Alaskan Native, Native Hawaiian or Other Pacific Islander, Asian, Multiple

Race, Refused or Unknown

Other insurance type include Worker’s Compensation and those listed as “other” in the medical record

“High Residential SDI indicates patient residing in a 5-digit Zip Code among highest quartile of social deprivation within Connecticut

dStatistical difference for age was evaluated using a two-sided independent t-test, assuming unequal variances. Statistical difference in distribu-

tions of all other variables was evaluated using chi-square tests

relative to patients with English as their preferred language.
In this adjusted model, insurance coverage, food insecurity,
and high neighborhood SDI were not associated with signifi-
cantly higher odds of SARS-CoV-2 detection.

For the matching analysis, we matched 210 participants
with an English language preference to 269 participants
with a Spanish language preference (35.5% of total sam-
ple). Because exact matching was used to balance covari-
ates, we achieved a standardized mean difference of O for
all covariates included in the matching process (age, sex,
race and ethnicity, insurance type, and high residential SDI).
Weights generated during the matching process were used in
the subsequent logistic regression to test the bivariate asso-
ciation of Spanish preferred language to SARS-CoV-2 detec-
tion among the matched sample. In this sample, we found
a higher risk of SARS-CoV-2 detection associated with

Spanish language preference (OR 2.02, 95% CI 1.27-3.27)
consistent with our previous regression analysis (Table 2).

Both the adjusted logistic regression analysis and match-
ing analysis produced similar odds with overlapping con-
fidence bounds associated with Spanish as a preferred
language after controlling for a range of other sociodemo-
graphic factors (Fig. 2).

Discussion

In this retrospective cohort study of over 1,300 individu-
als seeking walk-up testing for SARS-COV-2 by PCR at
a community health center, we identified disparities in
SARS-CoV-2 by ethnicity and by preferred language after
adjusting for SDOH, demographics, and neighborhood-level
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characteristics. The participants in our study demonstrated
a high SDOH burden (nearly 40% reported at least one
SDOH) and had other features characteristic of medically
underserved populations, including a majority who were not
non-Hispanic White (88%) and a high percentage who were
either publicly insured (53%) or uninsured (31%). Preferring
to receive care in Spanish was associated with nearly three
times the odds of SARS-CoV-2 infection in our unadjusted
analysis and roughly two times the odds of detection in both
adjusted and matched analyses. Spanish language prefer-
ence may plausibly be a proxy for recent immigration, age
at immigration, undocumented immigration status, or educa-
tional attainment among immigrants [23]. The observed risk
difference between language preference groups may relate to
occupation in public-facing settings and/or settings that lack
the capacity to comply with standards of infection control
[24]. The association may be mediated by additional anti-
immigrant structural stigma including multilevel discrimina-
tion, threats of detention or deportation, and limited access
to health resources and economic relief [25].

Our findings extend the literature on the impact of social
and structural determinants on SARS-CoV-2 infection [26,
271, hospitalization [28], and mortality [29, 30]. Racial
and ethnic disparities in SARS-CoV-2 risk are well docu-
mented in COVID-19, suggesting that Black and Hispanic
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individuals are at greater risk for infection and poor out-
comes [27, 29, 31]. Specific social and structural determi-
nants have been identified as risk factors for infection and
worse outcomes, such as homelessness [4] or school closures
[32]. Regarding neighborhood- and community-level factors,
a prior cross-sectional study in Milwaukee, Wisconsin, USA,
adjusted for area deprivation and did not find this to impact
SARS-CoV-2 infection or severity of disease [27]. Strengths
of our analysis are that it employed a standardized SDOH
screening instrument, self-reported race/ethnicity data, and
a well-acknowledged measure of area social deprivation.

While the SDOH measured in our study were not associ-
ated with SARS-CoV-2 infection, the importance of SDOH
in the burden of COVID-19 requires further study. This find-
ing may be due to limited variation in SDOH burden within
our study sample. Further, our analysis focused on self-
reported individual-level SDOH, which may obscure larger,
structural determinants that impact the burden of COVID-
19, including “lock-down” implementation, immigration
policies, and systemic racism [33, 34]. Individual-level
SDOH may predict worse outcomes among those already
infected with COVID-19; but this is outside the scope of
this analysis.

Our study has several limitations worth noting. First, par-
ticipants represented a convenience sample of those seeking
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Table 2 Association of Select Social Determinants of Health and
COVID-19 Detection

Characteristic Adjusted Odds (95%
Confidence Interval)

Age 0.99 (0.98-1.00)

Sex

Male 1.05 (0.79-1.40)

Female Ref

Race and ethnicity

Hispanic Ref

1.27 (0.73-2.17)
0.18 (0.05-0.46)

Non-Hispanic Black
Non-Hispanic White

Other® 0.73 (0.27-1.71)
Language

English Ref

Spanish 2.04 (1.43-2.96)
Insurance type

Private and other® Ref

Public 0.76 (0.49-1.19)
Uninsured 1.23 (0.78-1.98)
FOOD INSECURITY 1.10 (0.81-1.49)
HIGH RESIDENTIAL SDI¢ 1.24 (0.75-2.15)

SDOH social determinants of health

80ther insurance type include Worker’'s Compensation and those
listed as “other” in the medical record

®Other race and ethnicity category includes American Indian or Alas-
kan Native, Native Hawaiian or Other Pacific Islander, Asian, Multi-
ple Race, Refused or Unknown

“High Residential SDI indicates patient residing in a 5-digit Zip Code
among highest quartile of social deprivation within Connecticut

testing and may have oversampled among those who do not
work during testing hours and/or are well enough and have

resources to attend testing. Second, our sample may be
biased towards those with greater SDOH burden as AHC
tool completion was optional for those seeking SARS-CoV-2
testing. However, the demographic makeup of the sample is
similar to that of the health center’s patient population [35].
Third, race and ethnicity were self-reported during clinical
care. Fourth, the study is based on the experience of a single
health system, which may limit its generalizability to other
geographic areas. Finally, the AHC tool does not capture
potentially relevant SDOH factors such as household size
and composition, residential density, and overall financial
insecurity.

New Contributions to the Literature

The results of this study indicate the potential role of pre-
ferred language, and reinforce the importance of race and
ethnicity, in the distribution of COVID-19 among a commu-
nity health center cohort. The Healthy People 2030 Social
Determinants of Health framework is organized into 5 place-
based domains, including economic stability, education,
health and health care, neighborhood and built environment,
and social/community context [20]. Our findings suggest
that preferred language, which may be a proxy for recent or
age of immigration, undocumented status, or education lev-
els, may be a target of the social/community context domain
in public health COVID-19 prevention, mitigation, and treat-
ment strategies. Outreach and resource allocation to those of
racial and ethnic minorities, and those who prefer to receive
care in a language other than English, should be prioritized
in public health interventions.
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Fig.2 Associations of Soci- Associations B graph Factors and SDOH Burden with SARS-CoV-2 Detection
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