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Abstract

Background: Influenza vaccination among minoritized groups remains below federal benchmarks in the United
States (US). We used data from the 2004-2016 California Health Interview Surveys (CHIS) to characterize influenza
vaccination patterns among Arab Americans in California.

Methods: Influenza vaccination was self-reported by Arab American adults (N=1163) and non-Hispanic Whites
(NHW, N =166,955). Differences in influenza vaccination prevalence and odds were compared using chi-squared
tests and survey-weighted logistic regression, respectively.

Results: Across all years, 30.3% of Arab Americans self-reported receiving an influenza vaccine (vs. 40.5% for NHW,
p < 0.05). After sequential adjustment by sociodemographic, health behavior, and acculturation variables no
differences in odds of self-reported influenza vaccination were observed between Arab Americans and NHW (odds
ratio: 1.02, 95% confidence interval: 0.76-1.38). Male and unemployed Arab Americans had higher odds of reporting
influenza vaccination than female and employed Arab Americans.

Conclusions: Future work should consider specific barriers to influenza vaccination in Arab American communities.

J

Introduction

Influenza is a contagious disease affecting millions of
individuals in the United States (US) each vyear,
resulting in illness, flu-related complications, and
thousands of deaths [1, 2]. An annual influenza vac-
cine that is effective at reducing morbidity and mor-
tality is available to all individuals ages 6 months and
older [1]. Yet, influenza vaccination remains well
below federally established benchmarks each year in
minoritized populations, preventing optimal coverage
[3]. Previous studies have considered whether dispar-
ities in vaccine uptake exist across ethnic/racial
groups and in comparison to non-Hispanic whites
(NHW) in the US [4-10]. African-American/Black,
Hispanic, and Asian minorities have been found to
receive disproportionately fewer influenza vaccines
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[4-10]. Arab Americans, a historically understudied
minoritized group of approximately 3.7 million indi-
viduals in the US, have been largely excluded from
consideration in vaccination studies [11, 12].

To our knowledge, only two previous studies have
examined influenza vaccine uptake among Arab
Americans [13, 14]. Based on 12 years of data ob-
tained from the National Health Interview Survey,
foreign-born Arab Americans were less likely to re-
ceive the influenza vaccine than both foreign-born
and US-born Whites [13, 14]. However, both studies
only considered data up until 2011, were solely fo-
cused on foreign-born Arab Americans, and used
fairly small sample sizes (238 males, and 205 females).
The present study used data from the California
Health Interview Survey (CHIS) to compare influenza
vaccination among Arab Americans from 2004 to
2016 in California to NHW and assessed predictors
for influenza vaccination among Arab Americans.
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Methods

Survey

Data were analyzed from the CHIS, the largest state
health survey conducted in the US. The CHIS utilizes
a dual-frame landline and cell phone random-digit-
dialing sample of California’s non-institutionalized
population. From 2001 to 2009 the CHIS survey was
conducted every 2 years, and from 2009 to 2016 the
survey was conducted annually. For this study, we an-
alyzed data from the 2004-2016 CHIS survey cycles.
More information on the CHIS can be found in pre-
vious work [15, 16].

Study population

As previously described, Arab Americans were identified
using their responses to three questions on the CHIS
Adult Questionnaire related to place of birth, language
spoken at home, and parents’ place of birth [15, 16]. If
one of 22 Arab League countries were indicated for par-
ticipant’s or parent’s place of birth, then respondents
were coded as Arab American. If the respondent indi-
cated that Arabic language was spoken at home, then
they were coded as Arab American.

NHW respondents were isolated by their responses to
the following questions: “Are you Latino or Hispanic?”
and “Please tell me which one or more of the following
you would use to describe yourself?” If the respondent
indicated “No” for Hispanic or Latino origin, selected
“White” for their racial identification, and was deter-
mined to not be of Arab descent, then they were coded
as NHW.

Outcome variable

The outcome variable evaluated in this study was influ-
enza vaccination within the past year. Participants were
asked if they had received a flu shot within the past 12
months (yes/no). Influenza vaccination was assessed for
each survey cycle between 2004 and 2016.

Covariates

Demographic variables, assessed for all survey years,
include the following: sex (female vs. male), age (18-
44 vs. 45+), marital status (married vs. never mar-
ried), and length of time living in the US (born in the
US vs. 0—14 years vs. greater than 15 years). Socioeco-
nomic variables examined for all survey years include
unemployment status (employed vs. unemployed),
educational attainment (high school or less vs. some
college vs. graduate degree), living below the federal
poverty level (<200% vs. =200%), and health insur-
ance status (uninsured vs. insured). Health variables
included smoking status (current vs. not current
smoker) and obesity (overweight/obese vs. not over-
weight/obese). Covariates were chosen based on their
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availability in the dataset and their potential influence
on influenza vaccination.

Statistical analysis

Data were analyzed using SAS version 9.4 (SAS In-
stitute, Cary, NC, 2013). Jackknife survey weights,
provided by CHIS and implemented using Proc Sur-
veylogistic, were used to account for non-response,
compute standard errors and obtain weighted preva-
lence estimates based on the total population in
California. Univariate comparisons between Arab
Americans and NHW were made using chi-squared
statistics. Vaccination prevalence was calculated for
the 2015-2016 CHIS survey years in sensitivity ana-
lyses to compare to CDC data on influenza vaccin-
ation among minoritized groups during that time
period. Survey-weighted logistic regression models
were run with influenza vaccination as the main out-
come. In the main model (Model 1), Arab ethnicity
was used as the primary exposure. A series of se-
quential models were run. Model 2 was adjusted for
age, sex, and marital status. Model 3 was additionally
adjusted for education, employment, and federal pov-
erty level. Model 4 was additionally adjusted for
smoking and overweight/obesity. And Model 5 was
additionally adjusted for number of years lived in
the US. This sequential adjustment allowed us to
examine the impact of sociodemographic, health, and
acculturation related variables. A survey-weighted lo-
gistic regression model was run in the restricted
sample of only Arab Americans to assess the predic-
tors for influenza vaccination.

Results
Sample description
Our sample consisted of 1163 Arab Americans

(weighted frequency: 121,294) and 166,955 NHW
(weighted frequency: 9,854,763). Arab Americans in this
sample were younger and had more males represented
than in NHW (Table 1). There were more Arab Ameri-
can immigrants (born outside the US) than NHW immi-
grants in the sample.

Across all years, 30.3% of Arab Americans and 40.5%
of NHW reported receiving an influenza vaccine. When
restricting to the 2015-2016 CHIS survey year, preva-
lence of influenza vaccination among Arab Americans
was 34.4%.

Models

In unadjusted models, Arab Americans had reduced
odds of reporting an influenza vaccination compared
to NHW (OR: 0.64, 95% CI: 0.49, 0.83) (Table 2).
After sequential adjustment for sociodemographic fac-
tors, health behaviors, and years living in the US, the
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Table 1 Comparison of Arab American and non-Hispanic White populations in the California Health Interview Survey data from
2004 to 2016 with data on influenza vaccination uptake

Arab (N =1163) Non-Hispanic White (NHW, N = 166,955)
Age p <001
18-44 512 (65.8) 31,607 (36.6)
45+ 651 (34.2) 135,348 (634)
Sex at birth p=0044
Male 565 (55.0) 68,420 (48.9)
Female 598 (45.0) 98,535 (51.1)
Year of Survey
2003-2007 509 (43.8) 74,501 (44.6)
2008-2012 403 (34.6) 56,633 (33.9)
2012-2017 251 (21.6) 35,821 (21.5)
Marital Status p <001
Married 663 (51.7) 84,885 (57.0)
Widowed/Separated/Living with Partner 241 (12.2) 61,036 (25.1)
Never married 259 (36.1) 21,034 (17.9)
Education <001
High school or less 269 (23.9) 41,978 (28.7)
Some college 254 (23.0) 49,273 (27.5)
College degree 390 (36.7) 44,102 (26.6)
Graduate degree 247 (134) 31,528 (17.2)
Employment Status
Employed 667 (65.8) 84,878 (61.9)
Unemployed 496 (34.2) 82,077 (38.1)
Poverty Level p <001
<200% of FPL 365 (36.1) 32,149 (17.7)
> 200FPL 798 (63.9) 134,806 (82.3)
Smoking status p=002
Current smoker 162 (19.3) 20,501 (14.2)
Not current smoker 1001 (80.7) 146,454 (85.8)
Overweight or obese
Overweight or obese 704 (56.8) 94,669 (56.3)
Not overweight or obese 459 (43.2) 72,286 (43.7)
Years Living in the US p <001
Born in US 405 (37.3) 154,239 (91.3)
0-14years in US 209 (23.6) 1880 (2.1)
15+ years in US 549 (39.1) 10,836 (6.6)
Health Insurance p <001
Insured 761 (75.6) 88,330 (85.3)
Uninsured 150 (24.4) 12,982 (14.7)

odds of influenza vaccination did not differ for Arab 0.35, 0.94) (Table 3). A significant predictor of influ-
Americans and NHW (Table 2). enza vaccination among Arab Americans was being

Among Arab Americans, females had lower odds of unemployed (OR: 1.86, 95% CI: 1.06, 3.28), even after
influenza vaccination than males (OR: 0.57, 95% CI: adjustment for age (Table 3).
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Table 2 Logistic regression models comparing self-reported influenza vaccination uptake among Arab American adults in California

to non-Hispanic Whites

0Odds ratio (95% ClI) Model 1: Model 2: Adjusted for Model 3: Model 2 + Model 4: Model 3 + Model 5: Model
Unadjusted age and marital status education, employment, smoking + overweight/ 4 +years in the
and FPL obese us
Arab American vs. NHW 0.64 (0.49, 0.83) 0.90 (0.67, 1.21) 0.89 (0.67, 1.19) 0.90 (0.67, 1.20) 1.02 (0.76, 1.38)
Female vs. male 1011 26) 1.13 (1.09, 1.18) 114 (1.0 19) 4(1.09, 1.19)
45+ vs. 18-44 2.83 (268, 2.99) 2.35(2.22,248) 227 (2.14,247) 2.23(2.10, 2.36)
Never married vs. 0.69 (065, 0.74) 0.72 (0.67,0.78) 0.74 (0.69, 0.80) 0.73 (0.68, 0.79)

married
Other vs. married

College vs. graduate
school

High school or less vs.
graduate school

Some college vs.
graduate school

unemployed vs.
employed

< 200% FPL vs. > 200%
FPL

Current smoker vs. not
current smoker

Overweight obese vs
not

15 years vs. born in
us

15 + years vs. born in
us

0.90 (0.86, 0.95)

0.56 (0.53, 0.60)

0.59 (0.55, 0.62)

2.25(2.17,2.34)

0.79 (0.74, 0.85)

0.92 (0.87,0.97)
0.70 (0.66, 0.74)

0.96 (091, 1.01)
0.71 (067, 0.75)

0.95 (0.90, 1.01)

0.70 (0.66, 0.74)
0.59 (0.56, 0.63) 0.58 (0.55, 0.62)
061 (057, 0.64) 0.60 (0.56, 0.63)
2.23(2.15,232) 224 (2.15,233)
0.82 (0.77, 0.88) 0.83(0.77,0.89)
0.61 (0.57, 0.65) 0.61 (0,57, 0.65)
1.11 (1.06, 1.15) 1.10 (1.05, 1.14)
0.60 (049, 0.74)

0.88 (0.82, 0.94)

Abbreviations- NHW Non-Hispanic White, FPL federal poverty level

Table 3 Logistic regression model results examining predictors
of influenza vaccination uptake among Arab Americans in

California between 2004 and 2016

Odds Ratio (95% CI)

Female vs. male
45+ vs. 18-44
Never married vs. married
Other vs. married
College vs. graduate school
High school or less vs. graduate school
Some college vs. graduate school
Unemployed vs. employed
< 200% FPL vs. > 200% FPL
Current smoker vs. not current smoker
Overweight obese vs not
—15 years vs. born in US

15 + years vs. born in US

0.57 (0.35, 0.94)
0.99 (0.55, 1.79)
0.87 (044, 1.74)
44 (0.72, 2.88)
0.77 (0.39, 1.54)
0.56 (0.28, 1.15)
0.63 (0.33, 1.20)
1.86 (1.06, 3.28)
1.00 (0.54, 1.86)
0.65 (0.27, 1.55)
1.03 (0.57, 1.86)
045 (0.1
0.96 (0.53, 1.75)

15)

Abbreviation- FPL federal poverty level

Discussion

This study aimed to estimate the prevalence of influenza
vaccination among Arab Americans in California and to
compare the odds of vaccination to NHW. In unadjusted
analyses, odds of influenza vaccination were significantly
lower among Arab Americans than NHW. However,
after adjustment for sociodemographic, health behavior,
and acculturation information, no significant difference
in odds of vaccination was observed between Arab
Americans and NHW. In order to reduce cases of acute
respiratory illness and to mitigate compounding stress
on the health care system amid the COVID-19 pan-
demic, it is especially important to increase uptake of
the influenza vaccine [17]. The prospect of a vaccine to
mitigate the effects of the COVID-19 pandemic also re-
quires a better understanding of vaccination behavior in
immigrant groups.

The prevalence of influenza vaccination among Arab
Americans in California during the 2015-2016 survey
year was 34.4%. National data from the CDC shows that
among all adults aged 18 years or older, influenza vac-
cination prevalence was 41.7% during the same time
period. Flu vaccination prevalence among racial and eth-
nic subgroups varied with 36.6% of non-Hispanic Blacks,
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34.4% of Hispanics, 44.0% of Asians, 42.9% of American
Indian and Alaskan Natives, and 36.4% of Other or mul-
tiple race having reported receiving an influenza vaccine
between 2015 and 2016 [18]. This suggests that Arab
Americans (along with Hispanic Americans) are not re-
ceiving influenza vaccinations at the same rates as other
racial and ethnic groups.

In 2011-2012, Latinos in California had the lowest
unadjusted flu vaccination rates amongst NHW and
other racial and ethnic groups [19]. However, after
adjustment for sociodemographic and access-to-care
variables, no difference was observed between Latinos
and NHW, suggesting that this minoritized group is
facing significant barriers to influenza vaccine access
[19].

When compared to NHW, Arab Americans in our
study were significantly more likely to live below the fed-
eral poverty line and to be uninsured. Given that higher
income is considered a facilitator of influenza vaccin-
ation [20], and that adults without health insurance are
unlikely to get vaccinated [20], we propose that income
and insurance status may be two significant barriers to
vaccination for Arab Americans. Other potential barriers
to vaccination that Arab Americans may be facing are
discrimination and stigmatization [21]. Persons who re-
port discrimination are shown to be less likely to receive
preventive services, including flu vaccines [22]. Addition-
ally, delivery of care may be affected by unconscious
provider bias, such that minoritized patients are less
likely to be vaccinated than NHW patients [23].

Among racial and ethnic groups, numerous studies
have indicated the importance of knowledge and beliefs
about influenza and the vaccine as determinants of influ-
enza vaccination [20, 23-28]. A nationally representative
sample of US adults showed that minoritized groups’
flu-related beliefs were most strongly associated with
vaccine uptake, in comparison to other sociodemo-
graphic factors [25]. It is possible that the disparity in
vaccine uptake observed in our study is partially attrib-
uted to differences in perceived risk of the flu and effi-
cacy of the vaccine. However, given that the CHIS does
not collect data on health-related beliefs, we were unable
to explore this theory further.

Previous studies on influenza vaccination prevalence
among foreign-born Arab Americans in National Health
Interview Surveys found that Arab Americans were less
likely to report influenza vaccination than NHW [13,
14]. Dallo and Kindratt reported an odds ratio of 0.48
for vaccination among foreign-born Arab American
women and an odds ratio of 0.42 for vaccination among
foreign born Arab American males in unadjusted models
when compared to NHW [13, 14]. These vaccination
odds were lower than those observed in our study; it is
notable that these studies did not include US-born Arab
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Americans while ours did. In our Arab-only model, be-
ing born in the US increased the likelihood of influenza
vaccination, although the results were not statistically
significant. Our results support the notion that health
behaviors differ with each immigrant generation [16]. In-
fluenza vaccination remains uncommon in the MENA
region, in part due to low vaccine efficacy, as well as
misbeliefs and fear concerning the vaccine [29, 30]. Vac-
cination rates may increase with each Arab American
generation due to separation from these health beliefs.

Among Arab Americans, unemployed adults had sig-
nificantly greater odds of reporting a flu vaccination.
Similarly, a study of influenza vaccination in minoritized
populations reported that unemployed elderly individ-
uals were more likely to be vaccinated [31]. Across min-
oritized and NHW populations, the elderly (=65) are
routinely found to have the highest coverage of influenza
vaccine [32]. Given that a significant proportion of the
Arab American elderly population in our study repor-
teded being unemployed, we believe this explains the ob-
served correlation between influenza vaccination and
unemployment.

Limitations and strengths of this study

There are some limitations to our study. First, a rep-
resentative sample of Arab Americans may not have
been captured by random digit dialing for recruit-
ment. Arab Americans were notably younger than
NHW in this sample. It is possible that restricting the
survey to English speaking individuals created an age
bias among Arab Americans. Second, all outcomes in
the survey were self-reported by the participants and
were not verified with medical records. Third, the
group of Arab Americans isolated by the CHIS is het-
erogeneous, as individuals from a wide breadth of di-
verse Arabic speaking countries are included, which
may mask differential vaccination patterns for sub-
groups of this population. Despite these limitations,
there are a number of strengths of this work. Most
notable is the utilization of a large, population-
representative sample of first, second, and third gen-
eration Arab Americans in the state with the largest
Arab American population in the US.

Conclusions

Our study provides one of the first looks at influenza
vaccination amongst Arab Americans in California. The
results of this study emphasize the importance of disag-
gregating Arab Americans from NHW in future studies
of vaccination prevalence. Future work should allow for
Arab American ethnicity to be self-identified in order to
capture the health outcomes and health needs of this
minoritized population. Given that vaccination behaviors
among Arab Americans are understudied, concerted
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research in this area is necessary to identify specific bar-
riers to influenza vaccination in Arab American commu-
nities. The development of culturally and linguistically
specific interventions is imperative. Our results indicate
that a dedicated effort will have to be made to vaccinate
Arab Americans in California.
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