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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.

Introduction
Influenza is a contagious disease affecting millions of
individuals in the United States (US) each year,
resulting in illness, flu-related complications, and
thousands of deaths [1, 2]. An annual influenza vaccine that is effective at reducing morbidity and mortality 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 disparities 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 individuals 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 obtained from the National Health Interview Survey,
foreign-born Arab Americans were less likely to receive the influenza vaccine than both foreign-born
and US-born Whites [13, 14]. However, both studies
only considered data up until 2011, were solely focused 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-digitdialing 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 analyzed data from the 2004–2016 CHIS survey cycles.
More information on the CHIS can be found in previous 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 participant’s or parent’s place of birth, then respondents
were coded as Arab American. If the respondent indicated 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 determined to not be of Arab descent, then they were coded
as NHW.
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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 Institute, Cary, NC, 2013). Jackknife survey weights,
provided by CHIS and implemented using Proc Surveylogistic, were used to account for non-response,
compute standard errors and obtain weighted prevalence 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 analyses to compare to CDC data on influenza vaccination among minoritized groups during that time
period. Survey-weighted logistic regression models
were run with influenza vaccination as the main outcome. In the main model (Model 1), Arab ethnicity
was used as the primary exposure. A series of sequential models were run. Model 2 was adjusted for
age, sex, and marital status. Model 3 was additionally
adjusted for education, employment, and federal poverty 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 logistic regression model was run in the restricted
sample of only Arab Americans to assess the predictors for influenza vaccination.

Outcome variable

The outcome variable evaluated in this study was influenza 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 married), and length of time living in the US (born in the
US vs. 0–14 years vs. greater than 15 years). Socioeconomic 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 insurance status (uninsured vs. insured). Health variables
included smoking status (current vs. not current
smoker) and obesity (overweight/obese vs. not overweight/obese). Covariates were chosen based on their

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 American immigrants (born outside the US) than NHW immigrants 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, prevalence 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 factors, 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)

18–44

512 (65.8)

31,607 (36.6)

45+

651 (34.2)

135,348 (63.4)

p < 0.01

Age

p = 0.044

Sex at birth
Male

565 (55.0)

68,420 (48.9)

Female

598 (45.0)

98,535 (51.1)

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)

663 (51.7)

84,885 (57.0)

Year of Survey

p < 0.01

Marital Status
Married
Widowed/Separated/Living with Partner

241 (12.2)

61,036 (25.1)

Never married

259 (36.1)

21,034 (17.9)

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 (13.4)

31,528 (17.2)

Education

< 0.01

Employment Status
Employed

667 (65.8)

84,878 (61.9)

Unemployed

496 (34.2)

82,077 (38.1)

< 200% of FPL

365 (36.1)

32,149 (17.7)

> 200FPL

798 (63.9)

134,806 (82.3)

p < 0.01

Poverty Level

p = 0.02

Smoking status
Current smoker

162 (19.3)

20,501 (14.2)

Not current smoker

1001 (80.7)

146,454 (85.8)

Overweight or obese

704 (56.8)

94,669 (56.3)

Not overweight or obese

459 (43.2)

72,286 (43.7)

Overweight or obese

p < 0.01

Years Living in the US
Born in US

405 (37.3)

154,239 (91.3)

0–14 years in US

209 (23.6)

1880 (2.1)

15+ years in US

549 (39.1)

10,836 (6.6)
p < 0.01

Health Insurance
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
Americans and NHW (Table 2).
Among Arab Americans, females had lower odds of
influenza vaccination than males (OR: 0.57, 95% CI:

0.35, 0.94) (Table 3). A significant predictor of influenza vaccination among Arab Americans was being
unemployed (OR: 1.86, 95% CI: 1.06, 3.28), even after
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
Odds ratio (95% CI)

Model 1:
Unadjusted

Model 2: Adjusted for
age and marital status

Model 3: Model 2 +
education, employment,
and FPL

Model 4: Model 3 +
smoking + overweight/
obese

Model 5: Model
4 + years in the
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

1.21 (1.17, 1.26)

1.13 (1.09, 1.18)

1.14 (1.09, 1.19)

1.14 (1.09, 1.19)

45+ vs. 18–44

2.83 (2.68, 2.99)

2.35 (2.22, 2.48)

2.27 (2.14, 2.41)

2.23 (2.10, 2.36)

Never married vs.
married

0.69 (0.65, 0.74)

0.72 (0.67, 0.78)

0.74 (0.69, 0.80)

0.73 (0.68, 0.79)

Other vs. married

0.90 (0.86, 0.95)

0.92 (0.87, 0.97)

0.96 (0.91, 1.01)

0.95 (0.90, 1.01)

College vs. graduate
school

0.70 (0.66, 0.74)

0.71 (0.67, 0.75)

0.70 (0.66, 0.74)

High school or less vs.
graduate school

0.56 (0.53, 0.60)

0.59 (0.56, 0.63)

0.58 (0.55, 0.62)

Some college vs.
graduate school

0.59 (0.55, 0.62)

0.61 (0.57, 0.64)

0.60 (0.56, 0.63)

unemployed vs.
employed

2.25 (2.17, 2.34)

2.23 (2.15, 2.32)

2.24 (2.15, 2.33)

< 200% FPL vs. > 200%
FPL

0.79 (0.74, 0.85)

0.82 (0.77, 0.88)

0.83 (0.77, 0.89)

Current smoker vs. not
current smoker

0.61 (0.57, 0.65)

0.61 (0.57, 0.65)

Overweight obese vs
not

1.11 (1.06, 1.15)

1.10 (1.05, 1.14)

0–15 years vs. born in
US

0.60 (0.49, 0.74)

15 + years vs. born in
US

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

0.57 (0.35, 0.94)

45+ vs. 18–44

0.99 (0.55, 1.79)

Never married vs. married

0.87 (0.44, 1.74)

Other vs. married

1.44 (0.72, 2.88)

College vs. graduate school

0.77 (0.39, 1.54)

High school or less vs. graduate school

0.56 (0.28, 1.15)

Some college vs. graduate school

0.63 (0.33, 1.20)

Unemployed vs. employed

1.86 (1.06, 3.28)

< 200% FPL vs. > 200% FPL

1.00 (0.54, 1.86)

Current smoker vs. not current smoker

0.65 (0.27, 1.55)

Overweight obese vs not

1.03 (0.57, 1.86)

0–15 years vs. born in US

0.45 (0.19, 1.15)

15 + years vs. born in US

0.96 (0.53, 1.75)

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 pandemic, 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 requires 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 vaccination prevalence was 41.7% during the same time
period. Flu vaccination prevalence among racial and ethnic 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 multiple race having reported receiving an influenza vaccine
between 2015 and 2016 [18]. This suggests that Arab
Americans (along with Hispanic Americans) are not receiving 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 federal poverty line and to be uninsured. Given that higher
income is considered a facilitator of influenza vaccination [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 report discrimination are shown to be less likely to receive
preventive services, including flu vaccines [22]. Additionally, 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 influenza 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 sociodemographic factors [25]. It is possible that the disparity in
vaccine uptake observed in our study is partially attributed to differences in perceived risk of the flu and efficacy 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, being 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]. Influenza 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]. Vaccination rates may increase with each Arab American
generation due to separation from these health beliefs.
Among Arab Americans, unemployed adults had significantly greater odds of reporting a flu vaccination.
Similarly, a study of influenza vaccination in minoritized
populations reported that unemployed elderly individuals were more likely to be vaccinated [31]. Across minoritized 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 reporteded being unemployed, we believe this explains the observed correlation between influenza vaccination and
unemployment.
Limitations and strengths of this study

There are some limitations to our study. First, a representative sample of Arab Americans may not have
been captured by random digit dialing for recruitment. 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 heterogeneous, as individuals from a wide breadth of diverse Arabic speaking countries are included, which
may mask differential vaccination patterns for subgroups of this population. Despite these limitations,
there are a number of strengths of this work. Most
notable is the utilization of a large, populationrepresentative sample of first, second, and third generation 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 disaggregating 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 barriers to influenza vaccination in Arab American communities. 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.
Acknowledgements
We’d like to thank the participants of the California Health Interview Survey
and all of the members of the UCLA Center for Health Policy Research that
have made this work possible.
Authors’ contributions
NNA was responsible for the conception, design, data analysis, and critical
revision of the article. RJ was responsible for design, drafting the article, and
critical revision of the article. The authors read and approved the final
manuscript.

Page 6 of 7

8.

9.
10.

11.

12.
13.

Funding
The authors did not receive any funding for the research presented in this
manuscript.

14.

Availability of data and materials
The data underlying this article is publically available and is housed by the
UCLA Center for Health Policy Research. Data can be accessed upon request
to the UCLA Center for Health Policy Research.

15.

Declarations

16.

Ethics approval and consent to participate
The IRB at Boston College reviewed the study and considered it exempt (IRB
Protocol Numbers 18.024.01e) in accordance with 45 CFR 46.101 (b) 4.

17.

Consent for publication
Not applicable.

18.

Competing interests
The authors declare that they have no competing interests.

19.

Author details
1
School of Arts and Sciences, Boston College, Chestnut Hill, MA 02467, USA.
2
William F. Connell School of Nursing, Boston College, 140 Commonwealth
Avenue, Chestnut Hill, MA 02467, USA.

20.

Received: 5 November 2020 Accepted: 18 February 2021
21.
References
1. Seasonal Flu Shot | CDC. Published January 9, 2020. Accessed 24 Jan 2020.
https://www.cdc.gov/flu/prevent/flushot.htm.
2. CDC. Burden of Influenza. Centers for Disease Control and Prevention.
Published January 10, 2020. Accessed 24 Jan 2020. https://www.cdc.gov/
flu/about/burden/index.html.
3. Lu P-J, Singleton JA, Euler GL, Williams WW, Bridges CB. Seasonal influenza
vaccination coverage among adult populations in the United States, 20052011. Am J Epidemiol. 2013;178(9):1478–87. https://doi.org/10.1093/aje/kwt1
58.
4. Budhwani H, De P. Disparities in influenza vaccination across the United
States: variability by minority group, Asian sub-populations, socio-economic
status, and health insurance coverage. Public Health. 2016;138:146–53.
https://doi.org/10.1016/j.puhe.2016.04.003.
5. Quinn SC. Probing beyond individual factors to understand influenza and
pneumococcal vaccine uptake. Am J Public Health. 2018;108(4):427–9.
https://doi.org/10.2105/AJPH.2018.304326.
6. Webb NS, Dowd-Arrow B, Taylor MG, Burdette AM. Racial/ethnic disparities
in influenza vaccination coverage among US adolescents, 2010-2016. Public
Health Rep. 2018;133(6):667–76. https://doi.org/10.1177/0033354918805720.
7. Lu P-J, O’Halloran A, Bryan L, et al. Trends in racial/ethnic disparities in
influenza vaccination coverage among adults during the 2007-08 through

22.

23.

24.

25.

26.

27.

2011-12 seasons. Am J Infect Control. 2014;42(7):763–9. https://doi.org/10.1
016/j.ajic.2014.03.021.
Tse SC, Wyatt LC, Trinh-Shevrin C, Kwon SC. Racial/ethnic differences in
influenza and pneumococcal vaccination rates among older adults in New
York City and Los Angeles and Orange counties. Prev Chronic Dis. 2018;15:
180101. https://doi.org/10.5888/pcd15.180101.
Logan JL. Disparities in influenza immunization among US adults. J Natl Med
Assoc. 2009;101(2):161–6. https://doi.org/10.1016/S0027-9684(15)30830-0.
Bleser WK, Miranda PY, Jean-Jacques M. Racial/ethnic disparities in influenza
vaccination of chronically ill US adults: the mediating role of perceived
discrimination in health care. Med Care. 2016;54(6):570–7. https://doi.org/1
0.1097/MLR.0000000000000544.
Abuelezam NN, El-Sayed AM, Galea S. The health of Arab Americans in the
United States: an updated comprehensive literature review. Front Public
Health. 2018;6:262. https://doi.org/10.3389/fpubh.2018.00262.
Demographics. Arab American Institute. Accessed 24 Jan 2020. https://
www.aaiusa.org/demographics.
Dallo FJ, Kindratt TB. Disparities in vaccinations and Cancer screening
among U.S.- and foreign-born Arab and European American non-Hispanic
white women. Womens Health Issues. 2015;25(1):56–62. https://doi.org/10.1
016/j.whi.2014.10.002.
Dallo FJ, Kindratt TB. Disparities in preventive health behaviors among nonHispanic white men: heterogeneity among foreign-born Arab and European
Americans. Am J Mens Health. 2015;9(2):124–31. https://doi.org/10.1177/1
557988314532285.
Abuelezam NN, El-Sayed AM, Galea S. Differences in health behaviors and
health outcomes among non-Hispanic whites and Arab Americans in a
population-based survey in California. BMC Public Health. 2019;19(1):892.
https://doi.org/10.1186/s12889-019-7233-z.
Abuelezam NN, El-Sayed AM, Galea S. Relevance of the “immigrant health
paradox” for the health of Arab Americans in California. Am J Public Health.
2019;109(12):1733–8. https://doi.org/10.2105/AJPH.2019.305308.
Grohskopf LA, Liburd LC, Redfield RR. Addressing influenza vaccination
disparities during the COVID-19 pandemic. JAMA. 2020;324(11):1029–30.
https://doi.org/10.1001/jama.2020.15845.
Flu Vaccination Coverage, United States, 2015–16 Influenza Season |
FluVaxView | Seasonal Influenza (Flu) | CDC. Published June 11, 2020.
Accessed 21 Sept 2020. https://www.cdc.gov/flu/fluvaxview/coverage-151
6estimates.htm.
Almario CV, May FP, Maxwell AE, Ren W, Ponce NA, Spiegel BMR. Persistent
racial and ethnic disparities in flu vaccination coverage: results from a
population-based study. Am J Infect Control. 2016;44(9):1004–9. https://doi.
org/10.1016/j.ajic.2016.03.064.
Abbas KM, Kang GJ, Chen D, Werre SR, Marathe A. Demographics,
perceptions, and socioeconomic factors affecting influenza vaccination
among adults in the United States. PeerJ. 2018;6. https://doi.org/10.7717/
peerj.5171.
Underreported, Under Threat: Hate Crime in the United States and the
Targeting of Arab Americans 1991-2016. Arab American Institute. Accessed
12 May 2020. https://www.aaiusa.org/hate-crimes.
Trivedi AN, Ayanian JZ. Perceived discrimination and use of preventive
health services. J Gen Intern Med. 2006;21(6):553–8. https://doi.org/10.1111/
j.1525-1497.2006.00413.x.
Fiscella K. Commentary--anatomy of racial disparity in influenza vaccination.
Health Serv Res. 2005;40(2):539–49. https://doi.org/10.1111/j.1475-6773.2005.
00371.x.
Cohen B, Ferng Y, Wong-McLoughlin J, Jia H, Morse SS, Larson EL.
Predictors of flu vaccination among urban Hispanic children and adults. J
Epidemiol Community Health. 2012;66(3):204–9. https://doi.org/10.1136/
jech.2009.099879.
Galarce EM, Minsky S, Viswanath K. Socioeconomic status, demographics,
beliefs and a(H1N1) vaccine uptake in the United States. Vaccine. 2011;
29(32):5284–9. https://doi.org/10.1016/j.vaccine.2011.05.014.
Wooten KG, Wortley PM, Singleton JA, Euler GL. Perceptions matter: beliefs
about influenza vaccine and vaccination behavior among elderly white,
black and Hispanic Americans. Vaccine. 2012;30(48):6927–34. https://doi.
org/10.1016/j.vaccine.2012.08.036.
Lindley MC, Wortley PM, Winston CA, Bardenheier BH. The role of attitudes
in understanding disparities in adult influenza vaccination. Am J Prev Med.
2006;31(4):281–5. https://doi.org/10.1016/j.amepre.2006.06.025.

Jungquist and Abuelezam BMC Public Health

(2021) 21:443

28. Vlahov D, Bond KT, Jones KC, Ompad DC. Factors associated with
differential uptake of seasonal influenza immunizations among underserved
communities during the 2009–2010 influenza season. J Community Health.
2012;37(2):282–7. https://doi.org/10.1007/s10900-011-9443-x.
29. Abusrewil S, Algeer A, Aljifri A, et al. Influenza surveillance in Middle East,
north, east and South Africa: report of the 8th MENA influenza stakeholders
network. Influenza Other Respir Viruses. 2019;13(3):298–304. https://doi.org/1
0.1111/irv.12628.
30. Al Awaidy S, Althaqafi A, Dbaibo G. A snapshot of influenza surveillance,
vaccine recommendations, and vaccine access, drivers, and barriers in
selected middle eastern and north African countries. Oman Med J. 2018;
33(4):283–90. https://doi.org/10.5001/omj.2018.54.
31. Lu P, O’Halloran A, Williams WW, Lindley MC, Farrall S, Bridges CB. Racial
and ethnic disparities in vaccination coverage among adult populations in
the U.S. Vaccine. 2015;33:D83–91. https://doi.org/10.1016/j.vaccine.2015.09.
031.
32. Lu P, Hung M-C, O’Halloran AC, et al. Seasonal influenza vaccination
coverage trends among adult populations, United States, 2010–2016. Am J
Prev Med. 2019;57(4):458–69. https://doi.org/10.1016/j.amepre.2019.04.007.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

