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Abstract

Objective: Little is known about risk factors associated with COVID-19 infection among Arab American people. We aimed
to understand the predictors of receiving a positive COVID-19 test result and being admitted to the hospital for COVID-19
among Arab American adults using data from a hospital near an Arab ethnic enclave.

Methods: We used electronic medical record data for Arab American adults aged =18 years from March |, 2020, through
January 31, 2021, at Sharp Grossmont Hospital in La Mesa, California. The primary outcomes were receiving a positive
COVID-19 test result and being admitted to the hospital for COVID-19. We ran logistic regression models with individual-
and population-level risk factors to determine the odds of each primary outcome.

Results: A total of 2744 Arab American adults were tested for COVID-19, of whom 783 (28.5%) had a positive test result.
In the fully adjusted model, women had lower odds of receiving a positive test result than men (adjusted odds ratio [aOR]
= 0.77; 95% Cl, 0.64-0.92), and adults living in high-poverty areas had higher odds of receiving a positive test result than
adults in lower-poverty areas (aOR = 1.25; 95% CI, 1.04-1.51). Of the 783 Arab American adults with data on admission,
131 (16.7%) were admitted. For every |-unit increase in the Charlson Comorbidity Index, the odds of admission increased
by 66% (aOR = 1.66; 95% ClI, 1.36-2.04).

Conclusion: The risk of receiving a positive test result for COVID-19 was higher among Arab American adults living in high-
poverty areas than in lower-poverty areas. The risk of admission was directly related to overall health status. Future work
should aim to understand the barriers to prevention and testing in this population.
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Population-level and individual-level social factors confer
risk for COVID-19 infection among racially and ethnically
minoritized populations.' In particular, forces such as pop-
ulation-level poverty and deprivation have played a promi-
nent role in shaping the disproportionate burden of
COVID-19-related infection and mortality among commu-
nities of color in the United States.>> While risk factors for
infection and severity of COVID-19 have been examined for
several racial and ethnic minority groups in the United
States,%!? the literature on the risk factors associated with
COVID-19 infection among Arab American people is
limited.

The estimated >3.5 million Arab American people who live
in the United States have ethnic, cultural, or linguistic origins in
the Middle East and North Africa'® and a diversity in health
needs.'*!> Several population-level and individual-level factors
may put Arab American people at increased risk of COVID-19

infection (and other infectious diseases), including household
size, socioeconomic status, health prevention behaviors, and
social isolation.!® Prior work examining disparities in testing,
admission, and mortality showed that Arab American people
had higher odds of receiving a positive test result for COVID-
19 but lower odds of admission or mortality compared with
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other communities of color.!” Other racially and ethnically
minoritized populations in California have also been found to
have an elevated risk of COVID-19 admission and mortality
when compared with non-Hispanic White people.'® Risk fac-
tors such as living in high-poverty areas and individual health
status influenced COVID-19 admission and mortality in
racially and ethnically minoritized populations.'® We hypothe-
sized that Arab American people have similar population-level
and individual-level risk factors that influence their risk of
receiving a positive COVID-19 test result and being admitted
to a hospital for COVID-19 infection.

Most Arab American people in the United States live in
California, where they account for about 2% of the adult popu-
lation.!® In California, there are known ethnic enclaves with a
high density of Arab American residents. One of the largest
such ethnic enclaves is in the East County region of San Diego.
The 3 cities that compose East County (El Cajon, La Mesa, and
Santee) have large Arab American populations.” Ethnic
enclaves provide unique opportunities to understand the popu-
lation-level and individual-level risk factors that put minori-
tized groups at risk of morbidity or mortality from particular
diseases.?! Understanding the risk factors for receiving a posi-
tive COVID-19 test result and being admitted to the hospital
for COVID-19 infection among Arab American adults could
lead to more targeted interventions that could improve the
overall health of this community and other Arab American
communities across the United States.

We aimed to understand the predictors of receiving a posi-
tive COVID-19 test result and being admitted to the hospital
for COVID-19 among Arab American adults in Southern
California using data from a hospital near an Arab ethnic
enclave. The objective of this study was to elucidate the indi-
vidual-level and population-level risk factors that put Arab
American adults at elevated risk for COVID-19 infection.

Methods

Residents of the Arab American enclave in East County gener-
ally seek and receive acute care medical services from Sharp
Grossmont Hospital in La Mesa. The data for this analysis
came from a larger retrospective study examining differences
in testing, admissions, and mortality among racial and ethnic
minority groups at Sharp Grossmont Hospital in La Mesa
using electronic medical record (EMR) data from March 1,
2020, through January 31, 2021. Identifying Arab American
adults from EMR data or public health datasets is hindered
because of their classification as White by the federal govern-
ment.'*?? We identified Arab American adults in 1 of 3 ways
commonly used by researchers studying Arab American
health.?*?° First, we considered individuals to be Arab
American if place of birth recorded in the EMR was deter-
mined to be 1 of 22 Arab League countries. Second, individu-
als who indicated a preferred language of Arabic were denoted
as Arab American. Third, we included individuals whose last
name was matched to a prevalidated surname list*® for Arab

ethnicity. The Sharp HealthCare Institutional Review Board
reviewed this study and considered it exempt.

The primary outcomes of interest for this analysis were
receipt of a positive COVID-19 test result and admission to
Sharp Grossmont Hospital because of COVID-19. COVID-
19 test results were noted in the EMR with details on the
date, location, and outcome of each test. Patients were noted
to have been admitted to the hospital for COVID-19 if they
received inpatient care and if their positive test result
occurred before or at the same time as their admission date.
Data on characteristics extracted from the EMR included age
(18-29, 30-49, 50-69, =70 years), sex (male, female), smok-
ing status (ever smoker, never smoker), marital status (mar-
ried, single/widowed/separated/divorced), health insurance
type (private, Medi-Cal, other public/other), and diagnosis
with comorbidities included in the Charlson Comorbidity
Index (CCI) (obesity, chronic pulmonary disease, diabetes
with and without complications, hypertension). We used zip
code to assess whether the individual came from a zip code
in which >12% of families live in poverty (high-poverty
areas), as determined by using 2019 American Community
Survey data.”” We considered individuals who came from a
zip code where =12% of families live in poverty to live in
lower-poverty areas.

We calculated summary statistics for all covariates strati-
fied by each outcome and compared them by using Pearson
y? tests, with P < .05 considered significant. We ran logistic
regression models to determine the odds of receiving a posi-
tive test result for COVID-19 and being admitted to the hos-
pital for COVID-19. We ran univariate analyses for each
covariate, and we included all covariates in a larger adjusted
model for each outcome. We ran all analyses using SAS ver-
sion 9.4 (SAS Institute Inc).

Results

Testing

A total of 2744 Arab American adults aged =18 years were
tested for COVID-19 during the study period at Sharp
Grossmont Hospital, 783 (28.5%) of whom received a posi-
tive test result (Table 1). When compared with people who
received a negative test result, a higher percentage of those
who received a positive test result were younger (12.4% vs
20.9% were aged =70 years; P < .001), living in a high-
poverty area (62.2% vs 57.1%; P = .015), and married
(64.4% vs 59.7%; P = .02). Compared with adults who
received a negative test result for COVID-19, adults who
received a positive test result for COVID-19 had a lower
prevalence of ever smoking (18.1% vs 24.7%; P < .001) or
having chronic pulmonary disease (5.6% vs 8.9%; P = .004)
and a lower CCI (1.9 vs 2.9; P < .001). In the fully adjusted
model, women had lower odds of receiving a positive test
result for COVID-19 than men (adjusted odds ratio [aOR] =
0.77; 95% CI, 0.64-0.92) (Table 2). Adults living in
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Table 1. Characteristics of Arab American adults who were tested for COVID-19 or had admission data for COVID-19, Sharp
Grossmont Hospital, La Mesa, California, March |, 2020, through January 31, 20212

Positive COVID-19 Negative Not
Total test result COVID-19 test Total Admitted admitted
Characteristics (N = 2744) (n=1783) result (n=1961) (n=1783) (n=131) (n = 652)
Age group, y
18-29 590 (21.5) 140 (17.9) 450 (22.9) 140 (17.9) 2 (1.5) 138 (21.2)
30-49 921 (33.6) 298 (38.1) 623 (31.8) 298 (38.1) 22 (16.8) 276 (42.3)
50-69 726 (26.5) 248 (31.7) 478 (24.4) 248 31.7) 49 (374) 199 (30.5)
=70 507 (18.5) 97 (12.4) 410 (20.9) 97 (12.4) 58 (44.3) 39 (6.0)
Sex
Male 1266 (46.1) 383 (48.9) 883 (45.0) 383 (48.9) 68 (51.9) 315 (48.3)
Female 1478 (53.9) 400 (51.1) 1078 (55.0) 400 (51.1) 63 (48.1) 337 (51.7)
Visit type
Inpatient 896 (32.7) 156 (19.9) 740 (37.7) NA NA NA
Outpatient/emergency 1471 (53.6) 603 (77.0) 868 (44.3) NA NA NA
Observation 377 (13.7) 24 (3.1) 353 (18.0) NA NA NA
Smoking status
Ever smoker 618 (22.5) 141 (18.0) 477 (24.3) 141 (18.0) 22 (16.8) 119 (18.3)
Never smoker 1930 (70.3) 600 (76.6) 1330 (67.8) 600 (76.6) 89 (67.9) 511 (78.4)
Missing 196 (7.1) 42 (5.4) 154 (7.9) 42 (5.4) 20 (15.3) 22 (3.4)
Marital status
Married 1641 (59.8) 491 (62.7) 1150 (58.6) 491 (62.7) 77 (58.8) 414 (63.5)
Single/widowed/separated/divorced 1047 (38.2) 271 (34.6) 776 (39.6) 271 (34.6) 51 (38.9) 220 (33.7)
Missing 56 (2.0) 21 (2.7) 35(1.8) 21 (2.7) 3(23) 18 (2.8)
Health insurance type
Private 252 (9.2) 79 (10.1) 173 (8.8) 79 (10.1) 5(3.8) 74 (11.3)
Medi-Cal 2056 (74.9) 618 (78.9) 1438 (73.3) 618 (78.9) 98 (74.8) 520 (79.8)
Other public/other 436 (15.9) 86 (11.0) 350 (17.8) 86 (11.0) 28 (21.4) 58 (8.9)
Living in a zip code in which >12% of 1590 (57.9) 486 (62.1) 1104 (56.3) 486 (62.1) 82 (62.6) 404 (62.0)
families live in poverty
% of Families in a zip code living in 11.3 (3.5) 114 (3.3) 11.2 (3.6) 11.3@35) 11.5(@3.3) 11.4 (3.3)
poverty, mean (SD)
Comorbidities
Obese 218 (7.9) 44 (5.6) 174 (8.9) 255 (32.6) 62 (47.3) 193 (29.6)
Chronic pulmonary disease 952 (34.8) 255 (32.6) 697 (35.5) 44 (5.6) 14 (10.7) 30 (4.6)
Diabetes without complications 493 (18.0) 151 (19.3) 342 (17.4) 151 (19.3) 54 (41.2) 97 (14.9)
Diabetes with complications 154 (5.6) 16 (2.0) 138 (7.0) 16 (2.0) 12 (9.2) 4 (0.6)
Hypertension 761 (27.7) 218 (27.8) 543 (27.7) 218 (27.8) 73 (55.7) 145 (22.2)
Charlson Comorbidity Index, mean 2.6 (3.0) 1.9 (2.1) 29 (32) 2.6 (3.0) 4.3 (2.5) 1.5 (1.7)
(SD)
In-hospital mortality 39 (1.4) 22 (2.8) 17 (0.9) NA NA NA

Abbreviation: NA, not applicable.
2All data presented are number (percentage) unless otherwise indicated.

high-poverty areas had higher odds of receiving a positive
test result than adults living in lower-poverty areas (aOR =
1.25;95% CI, 1.04-1.51). With every 1-unit increase in CClI,
the odds of receiving a positive test result decreased by 17%
(aOR = 0.83; 95% CI, 0.77-0.89).

Admission

A total of 783 Arab American adults had data on admission
for COVID-19, of whom 131 (16.7%) were admitted (Table
1). Compared with adults who were not admitted, a higher
percentage of adults who were admitted were aged =70
years (44.3% vs 6.0%; P < .001) and had a poorer health
profile with a higher prevalence of obesity (47.7% vs 36.1%);

P = .015), chronic pulmonary disease (10.7% vs 4.6%; P =
.006), diabetes without complications (41.2% vs 14.9%; P <
.001), and hypertension (55.7% vs 22.2%; P < .001). In the
fully adjusted model, adults who were not married had higher
odds of admission than those who were married (aOR =
2.03; 95% CI, 1.21-3.41) (Table 2). In addition, for every
l-unit increase in CCI, the odds of admission increased by
66% (aOR = 1.66; 95% CI, 1.36-2.04).

Discussion

By using data from EMRs from a hospital near an Arab eth-
nic enclave, we showed that the risk of receiving a positive
test result for COVID-19 was higher among Arab American
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Table 2. Bivariate and adjusted logistic regression models for receiving a positive test result (vs negative test result) for COVID-19 and
being admitted to the hospital for COVID-19 among Arab American adults, Sharp Grossmont Hospital, La Mesa, California, March 1,

2020, to January 31, 2021

Characteristic Univariate OR (95% CI)

Full model, aOR (95% CI)

Positive vs negative COVID-19 test result

Sex
Female
Male
Age, y
18-29
30-49
50-69
=70
Marital status
Single/widowed/separated/divorced
Married
Health insurance
Other public/other
Private
Medi-Cal
Months since March (time)
Living in a zip code in which >12% of families live in poverty
Yes
No
Charlson Comorbidity Index

Being admitted vs not being admitted for COVID-19

Sex
Female
Male
Age,y
18-29
30-49
50-69
=70
Marital status
Single/widowed/separated/divorced
Married
Health insurance
Other public/other
Private
Medi-Cal
Months since March (time)
Living in a zip code in which >12% of families live in poverty
Yes
No
Charlson Comorbidity Index

0.86 (0.73-1.01)
| [Reference]
1.32 (0.98-1.76)

2.02 (1.56-2.62)*
2.19 (1.68-2.87)*
| [Reference]

0.82 (0.69-0.97)*
| [Reference]

0.57 (0.44-0.74)*
1.06 (0.80-1.41)
| [Reference]
1.33 (1.29-1.38)*

1.24 (1.04-1.47)*
| [Reference]
0.92 (0.89-0.95)*

0.89 (0.60-1.26)
| [Reference]

0.10 (0.01-0.04)*

0.05 (0.03-0.10)*

0.17 (0.10-0.28)*
| [Reference]

1.25 (0.84-1.84)
| [Reference]

2.56 (1.55-4.22)*
0.36 (0.14-0.91)*
| [Reference]
1.08 (1.00-1.17)

1.02 (0.69-1.50)
| [Reference]
1.87 (1.67-2.09)*

0.77 (0.64-0.92)*
| [Reference]

0.36 (0.21-0.60)*

0.63 (0.39-1.00)*
1.15 (0.81-1.63)
| [Reference]

1.08 (0.88-1.32)
| [Reference]

0.63 (0.45-0.86)*
1.14 (0.83-1.56)
| [Reference]
1.34 (1.29-1.39)*

1.25 (1.04-1.51)
| [Reference]
0.83 (0.77-0.89)*

0.64 (0.40-1.02)
| [Reference]

0.07 (0.01-0.44)*

0.39 (0.13-1.18)

0.36 (0.17-0.74)*
| [Reference]

2.03 (1.21-3.41)*
| [Reference]

0.40 (0.20-0.81)*
0.61 (0.23-1.65)
| [Reference]
1.02 (0.93-1.12)

0.88 (0.54-1.41)
| [Reference]
1.66 (1.36-2.04)*

Abbreviations: aOR, adjusted odds ratio; OR, odds ratio.
aUsing the Wald y? test, with P < .05 considered significant.

adults living in high-poverty areas and lower among Arab
American adults with better overall health. Risk of hospital
admission in this group was directly related to overall health
status, with adults who had more comorbidities experiencing
elevated risk of hospital admission. Population-level poverty
prevalence was not associated with hospital admission, sug-
gesting that the acute impact of living conditions may be

associated with the risks of disease transmission but not with
morbidity, the latter being driven principally by underlying
overall health.

The patterns observed for admission because of COVID-
19 among Arab American adults are similar to patterns found
among Hispanic/Latinx and non-Hispanic Black populations
in previous studies.”®!? Individuals who were healthier (ie,
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had lower CCI) had higher odds of receiving a positive test
result for COVID-19, suggesting that they might be at higher
risk for exposure because of continued employment or a lack
of perceived susceptibility. In addition to overall health sta-
tus, marriage was protective against admission for COVID-
19 in our sample. A study among non-Hispanic Black people
had similar findings.'” Marriage has been found to have posi-
tive influences on health and wellness.?®?° The proportion of
Arab American people who are married is higher than the
proportion in the general US population'’; marriage may be
a form of social support that protects against a range of health
conditions in Arab American populations.

Limitations

The implications of this analysis are constrained by the
limitations in the methodology. First, we used a validated
Arab surname algorithm to identify Arab American patients
from the EMR but cannot be sure that we captured all Arab
American patients in our sample. Because of the ways in
which Arab American people are categorized by race and
ethnicity on forms, there is no standardized way to ensure
all Arab American people are captured from EMRs or other
health datasets. Second, only Arab American people who
received a COVID-19 test at Sharp Grossmont Hospital
were considered, and results may not be generalizable to
people without health insurance or people who were not
tested at a hospital. Because most Arab American people
included in the analysis had Medi-Cal, California’s version
of Medicaid, we feel comfortable generalizing our results
to those at all socioeconomic levels. Third, patterns for
infection and severity could be influenced by immigration
and acculturation variables, both of which were not avail-
able from the EMR. For example, work with other immi-
grant groups suggests that time since immigration, English
language proficiency, and other acculturation variables all
influence morbidity and mortality among immigration
populations.3%3!

Conclusions

To our knowledge, this is the first analysis to examine pre-
dictors for receiving a positive test result for COVID-19 and
being admitted to the hospital for COVID-19 infection
among Arab American people in Southern California. Future
work should aim to understand the barriers to prevention and
testing in this population and the protective factors present in
Arab American ethnic enclaves that may reduce the need for
admission. In particular, more attention should be paid to the
positive community characteristics that may influence dis-
ease incidence in this minoritized group.
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