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ABSTRACT

The purpose of this evaluation is to describe COVID-19 vaccine hesitancy among a sample of youth aged
12-15 and inform efforts to increase vaccination uptake among youth populations. We used data
collected in May 2021 through a health education program for 9" graders (N = 345). We used
Spearman correlations and chi-square tests to assess the statistical significance of bivariate relationships.
Less than half of students (42%) reported they are not hesitant at all about getting a COVID-19 vaccine.
The remainder reported they were “a little hesitant” (22%), “somewhat hesitant” (21%), or “very hesitant”
(15%). There were no statistically significant differences across age, gender, race/ethnicity, parental
education, self-reported grades, or hours playing video games during school days. There was
a statistically significant relationship between COVID-19 vaccine hesitancy and hours of TV watched
during school days. The prevalence of COVID-19 vaccine hesitancy in this sample is high, but more
research is needed to estimate its prevalence for youth at the state or national level. Correlates of
COVID-19 vaccine hesitancy among adult populations may not match those found in youth populations.
Research which recognizes youth as agentic rather than passive participants in decision-making opens
opportunities for developing age-appropriate health communication and interventions for vaccination.
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On May 10, 2021, the United States (US) Food and Drug
administration expanded the Emergency Use Authorization
for the Pfizer-BioNTech COVID-19 Vaccine to include ado-
lescents aged 12-15." Although severe cases of COVID-19 are
less common in this age group, vaccination is critical to redu-
cing transmission of the virus and working toward population
immunity. Given that 24% of the US population is under age
18, if no children were vaccinated, 100% of all adults would
have to be vaccinated to achieve 76% immunity in the
population.?

The World Health Organization has identified vaccine hes-
itancy as a major public health crisis.” Vaccine hesitancy has
been identified as a significant barrier to ending the COVID-19
pandemic.* COVID-19 vaccine hesitancy among adults varies
based on age, gender, race/ethnicity, education, and sources of
information.”® Age has been one of the most consistent cor-
relates of vaccine hesitancy among adults.””® However, no
prior studies have assessed COVID-19 vaccine hesitancy
among youth aged 12 to 15, and very few studies have assessed
general vaccine hesitancy or attitudes in children or
adolescents.” Research which has surveyed adolescents directly
has focused primarily on influenza vaccination.'’
Understanding hesitancy among youth is important not just
because of the protection vaccination provides, but also
because the attitudes of children may influence their peers
and even their parents."'

To help fill this gap, cross sectional survey data were col-
lected using a 10 to 15-minute survey of 9" grade students
enrolled in a health education program delivered in-class and

online at four junior high schools. The evaluation survey was
administered over a one-week period in May 2021 and
included a question on COVID-19 vaccine hesitancy. Data
were collected using REDCap, an electronic survey and data
management software.'” The evaluation was reviewed and
provided an exemption from the University of Arkansas for
Medical Sciences Institutional Review Board #260270. Unique
respondent ID numbers were assigned to maintain student
confidentiality and to link responses to sociodemographic
and other survey data collected earlier in the year, including
age, gender, race and ethnicity, parent education, self-reported
grades, and self-reported school day activities (e.g. hours
watching television and playing video games). Data were col-
lected by four schools using the Wyman Survey."

To assess COVID-19 vaccine hesitancy among youth, we
amended an existing measure of general vaccine hesitancy to
specifically capture youth attitudes toward the COVID-19
vaccine.'* Students were asked: “Overall, how hesitant are you to
receive a COVID-19 vaccine?” Response options included “Not at
all hesitant,” “A little hesitant,” “Somewhat hesitant,” and “Very
hesitant.” This measure was recoded such that students who
responded they were “Not at all hesitant” were coded zero, while
all other responses were coded one to indicate some level of
hesitancy. We used Spearman correlations and chi-square tests
to assess the statistical significance of bivariate relationships.

A total of 442 students were enrolled in the health education
program, and 345 took the evaluation survey that included the
COVID-19 vaccine hesitancy question. The response rate was
78%. As shown in Table 1, we report sociodemographic and
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Table 1. COVID-19 vaccine hesitancy among Northwest Arkansas youth.

Total Hesitant Not Hesitant
Col. Row Row p orx2
Freq. (%) Freq. (%) Freq. (%) (p-value)
Age (mean) 14.51 14.49 14.55 —.016 (.813)
2Gender 3.57 (.059)
Girls 143 (43) 61 (69) 27 (31)
Boys 185 (55) 63 (56) 49 (44)
Race/Ethnicity .245 (.970)
Hispanic or Latino 189 (58) 89 (61) 57 (39)
Native Hawaiian and Pacific Islander 35(11) 15 (62) 9 (38)
Non-Hispanic White 75 (23) 38 (61) 24 (39)
Multiracial/Other Races 27 (8) 10 (56) 8 (44)
Parents’ Education 1.91 (.385)
College Graduate 79 (29) 25 (53) 22 (47)
High School Graduate 92 (34) 40 (63) 24 (37)
Less than High School 103 (38) 39 (66) 20 (34)
Self-reported Grades 1.24 (.734)
Mostly A’s 118 (38) 65 (62) 40 (38)
Mostly B’s 109 (35) 50 (61) 32 (39)
Mostly C's 64 (20) 26 (57) 20 (43)
Mostly D’s or F's 23 (7) 10 (50) 10 (50)
PScreen Hours per School Day
Watching TV (mean) 237 2.47 1.99 .140 (.048)
Playing Video Games (mean) 3.47 3.69 3.67 —.009 (.898)

Percentages may not sum to 100 due to rounding.
?Fewer than 10 reported a nonbinary or self-described gender.

PMeasurement is not in continuous hours. Responses were scored from 0 to 6. 0 = they do not do this activity; 1 = less than an hour; 2 = 1 hour; 3 = 2 hours; 4 = 3 hours;

5 =4 hours; 6 = 5 or more hours per day.

COVID-19 vaccine hesitancy data across student age, gender,
race and ethnicity, parent education, self-reported grades, and
self-reported school day activities. Less than half of students
(42%) reported they are not hesitant at all about getting
a COVID-19 vaccine. The remainder reported they were “a
little hesitant” (22%), “somewhat hesitant” (21%), or “very
hesitant” (15%).

The highest prevalence of hesitancy in this youth sample
was among Native Hawailan and Pacific Islander students
(62%), followed by non-Hispanic White students (61%),
Hispanic or Latino students (61%), and the combined group
of other and multiracial students (56%), though these differ-
ences were not statistically significant. There were no statisti-
cally significant differences across age, gender, race/ethnicity,
parental education, or reported grades (Table 1).

Hesitant students’ average hours of TV watched on a -
school day was higher (2.47) than those who were not hesitant
(1.99) about COVID-19 vaccination. Hours of TV watched on
a school day was positively associated with COVID-19 hesi-
tancy (rs(199) = .140, p = .048). Hesitant students’ average
hours of video game play on a school day (3.69) was about
the same as those who were not hesitant (3.67) about COVID-
19 vaccination. Hours of video game play on a school day was
not significantly associated with COVID-19 hesitancy (rs
(199) = -.009, p = .898).

We found that the majority (58%) of youth reported some
degree of hesitancy toward the COVID-19 vaccine; however,
only a small percentage (15%) reported they are very hesitant.
Although comparisons across surveys are imperfect due to
differences in measurement, the Household Pulse Survey esti-
mates that 18% of adults in Arkansas are hesitant.'> Given
extant research showing significant differences in hesitancy
across sociodemographic characteristics among adults,'®™'®
we expected to find similar results among youth. While

Native Hawaiian and Pacific Islander students reported the
highest level of hesitancy, we did not find any statistically
significant differences in hesitancy across race/ethnicity or
other sociodemographic factors, parent education, or self-
reported academic performance. Our findings diverge from
most research on racial and ethnic differences in hesitancy
toward COVID-19 vaccines in the US;'®'” however, all extant
research has focused on adults rather than adolescents.
Moreover, recent research has shown that racial and ethnic
differences are narrowing, with large decreases in COVID-19
vaccine hesitancy among Black and Hispanic individuals."
Finally, the average hours spent watching TV on a school day
was higher among students who reported some degree of
hesitancy toward COVID-19 vaccination. This was the only
bivariate relationship which was statistically significant.

This study has limitations. While data were collected about
parents’ education, student grades, and screen time during the
school day, the data were reported by students rather than the
parents. Further, students who enrolled in the health education
program may be different from the general student population,
and our survey did not reach students who attended school
virtually due to COVID-19. Responses were self-reported and
may be influenced by response bias. Despite these limitations,
this is the first study to report COVID-19 vaccine hesitancy
among youth under the age of 18. Future research should
inquire further about the reasons for hesitancy among youth
and the role that watching television or other media sources
may play in shaping youth vaccine hesitancy. The type of
television and media sources may also have a differential effect
and should also be examined given that prior studies have
shown these factors matter in shaping views about the pan-
demic and its seriousness.”® Researchers should also consider
collecting dyadic data including both youth and parents to
assess discordance in vaccine hesitancy within households.



Vaccination of youth is critical to the goal of population
immunity.” Although parents are often the decision-makers
regarding vaccination, the attitudes of children themselves may
influence the decisions parents make.!! Moreover, in many
states, children can consent to vaccination without a parent, or
the provider can waive parental consent.”’ The lack of research
including youth implicitly casts them as passive rather than
agentic in processes of health care decision-making. Research
which recognizes the agency of youth opens opportunities for
better understanding vaccine hesitancy, spheres of influence
around vaccination decisions within families, and possible
areas for developing health communication interventions tai-
lored specifically toward youth populations.

Disclosure statement

This evaluation received an exemption from the University of Arkansas
for Medical Sciences Institutional Review Board (#260270). D. E. Willis
contributed to the analysis and interpretation of the data and drafting and
revision of the article. J. Presley and P.A. McElfish contributed to the
conceptualization and design of the study, interpretation of the data, and
drafting and revision of the article. M. Williams and N. Zaller contributed
to the interpretation of the data and revision of the article. All authors
approved the final version of the article. No financial disclosures or
conflicts of interest were reported by the authors of this paper.

Funding

The project described was supported by the University of Arkansas for
Medical Sciences Translational Research Institute (TRI), grant ULL
[TR003107], through the National Center for Advancing Translational
Sciences of the National Institutes of Health (NIH). The content is solely
the responsibility of the authors and does not necessarily represent the
official views of the NIH.

ORCID

Pearl A. McElfish () http://orcid.org/0000-0002-4033-6241

References

1. Coronavirus (covid-19) update: FDA authorizes pfizer-biontech covid-19
vaccine for emergency use in adolescents in another important action in
fight against pandemic. FDA; 2021 [accessed 2021 Jun 17]. https://www.
fda.gov/news-events/press-announcements/coronavirus-covid-19-
update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use.

2. Aschwanden C. Five reasons why covid herd immunity is probably
impossible. Nature. 2021;591(7851):520-22. doi:10.1038/d41586-
021-00728-2.

3. Ten threats to global health in 2019. World Health Organization;
2019 [accessed 2020 Sept 23]. https://www.who.int/vietnam/news/
feature-stories/detail/ten-threats-to-global-health-in-2019.

4. Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M,
Zigron A, Srouji S, Sela E. Vaccine hesitancy: the next challenge
in the fight against covid-19. Eur J Epidemiol. 2020;35(8):775-79.
doi:10.1007/s10654-020-00671-y.

5. Willis DE, Andersen JA, Bryant-Moore K, Selig JP, Long CR, Felix HC,
Curran GM, McElfish PA. Covid-19 vaccine hesitancy: race/ethnicity,
trust, and fear. Clin Transl Sci. 2021. doi:10.1111/cts.13077.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

HUMAN VACCINES & IMMUNOTHERAPEUTICS . 5015

. Malik AA, McFadden SM, Elharake J, Omer SB. Determinants of

covid-19 vaccine acceptance in theUS. EClinicalMedicine.
2020;26:100495. doi:10.1016/j.eclinm.2020.100495.

. Fisher KA, Bloomstone SJ, Walder ], Crawford S, Fouayzi H,

Mazor KM. Attitudes toward a potential sars-cov-2 vaccine:
a survey of U.S. adults. Ann Intern Med. 2020;173(12):964-73.
doi:10.7326/M20-3569.

. Fridman A, Gershon R, Gneezy A. Covid-19 and vaccine hesitancy:

a longitudinal study. PloS One. 2021;16(4):¢0250123. doi:10.1371/
journal.pone.0250123.

. Maisonneuve A, Witteman H, Brehaut J, Dubé E, Wilson K.

Educating children and adolescents about vaccines: a review of
current literature. Expert Rev Vaccines. 2018;17(4):311-21.
doi:10.1080/14760584.2018.1456921.

Painter J, Sales J, Pazol K, Wingood G, Windle M, Orenstein W,
DiClemente R. Adolescent attitudes toward influenza vaccination
and vaccine uptake in a school-based influenza vaccination inter-
vention: a mediation analysis. ] Sch Health. 2011;81(6):304-12.
do0i:10.1111/§.1746-1561.2011.00595.x.

Knafo A, Galansky N. The influence of children on their parents’
values. Soc Personal Psychol Compass. 2008;2(3):1143-61.
do0i:10.1111/§.1751-9004.2008.00097 .x.

Harris P, Taylor R, Thielke R, Payne J, Gonzalez N, Conde J.
Research electronic data capture (REDcap)-a metadata-driven
methodology and workflow process for providing translational
research informatics support. ] Biomed Inform. 2009;42
(2):377-81. doi:10.1016/.jb1.2008.08.010.

Wyman’s teen outreach program® (top°®). Youth.gov; [accessed
2021 July 2]. https://youth.gov/content/wyman%E2%80%99s-teen-
outreach-program%C2%AE-top%C2%AE.

Quinn SC, Jamison AM, An J, Hancock GR, Freimuth VS.
Measuring vaccine hesitancy, confidence, trust and flu vaccine
uptake: results of a national survey of White and African
American adults. Vaccine. 2019;37(9):1168-73. doi:10.1016/j.
vaccine.2019.01.033.

Household pulse survey covid-19 vaccination tracker. The United
States Census Bureau; [accessed 2021 Jul 2]. https://www.census.gov/
library/visualizations/interactive/household-pulse-survey-covid-19-
vaccination-tracker.html.

Savoia E, Piltch-Loeb R, Goldberg B, Miller-Idriss C,
Hughes B, Montrond A, Kayyem J, Testa M. Predictors of
covid-19 vaccine hesitancy: socio-demographics, co-morbidity
and past experience of racial discrimination. Vaccines. 2021;9
(7):767. d0i:10.3390/vaccines9070767.

U.S. public now divided over whether to get covid-19 vaccine. Pew
Research Center Science & Society; [accessed 2020 Oct 23]. https://
www.pewresearch.org/science/2020/09/17/u-s-public-now-divided-
over-whether-to-get-covid-19-vaccine/.

Black Americans face higher covid-19 risks, are more hesitant
to trust medical scientists, get vaccinated. Pew Research
Center; 2020 [accessed 2020 Sept 23]. https://www.pewre
search.org/fact-tank/2020/06/04/black-americans-face-higher-
covid-19-risks-are-more-hesitant-to-trust-medical-scientists-
get-vaccinated/.

Daly M, Jones A, Robinson E. Public trust and willingness to
vaccinate against covid-19 in the US from October 14, 2020 to
march 29, 2021. ] Am Med Assoc. 2021;325(23):2397. doi:10.1001/
jama.2021.8246.

Cable TV and coronavirus: how Americans perceive the outbreak and
view media coverage differ by main news source. Pew Research Center;
2020 [accessed 2021 Sept 13]. https://www.amanewyork.org/wp-content
/uploads/2020/04/20.04.01.PewResearch.CableTVAndCoronavirusHo
wAmericansPerceiveTheOutbreakAndViewMediaCoverageDifferByMai
nNewsSource.pdf.

Vaccination and parental consent. KFF; 2021 [accessed 2021 June
25]. https://www kff.org/policy-watch/covid-19-vaccination-and-
parental-consent/.


https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use
https://doi.org/10.1038/d41586-021-00728-2
https://doi.org/10.1038/d41586-021-00728-2
https://www.who.int/vietnam/news/feature-stories/detail/ten-threats-to-global-health-in-2019
https://www.who.int/vietnam/news/feature-stories/detail/ten-threats-to-global-health-in-2019
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.1111/cts.13077
https://doi.org/10.1016/j.eclinm.2020.100495
https://doi.org/10.7326/M20-3569
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.1080/14760584.2018.1456921
https://doi.org/10.1111/j.1746-1561.2011.00595.x
https://doi.org/10.1111/j.1751-9004.2008.00097.x
https://doi.org/10.1016/j.jbi.2008.08.010
https://youth.gov/content/wyman%E2%80%99s-teen-outreach-program%C2%AE-top%C2%AE
https://youth.gov/content/wyman%E2%80%99s-teen-outreach-program%C2%AE-top%C2%AE
https://doi.org/10.1016/j.vaccine.2019.01.033
https://doi.org/10.1016/j.vaccine.2019.01.033
https://www.census.gov/library/visualizations/interactive/household-pulse-survey-covid-19-vaccination-tracker.html
https://www.census.gov/library/visualizations/interactive/household-pulse-survey-covid-19-vaccination-tracker.html
https://www.census.gov/library/visualizations/interactive/household-pulse-survey-covid-19-vaccination-tracker.html
https://doi.org/10.3390/vaccines9070767
https://www.pewresearch.org/science/2020/09/17/u-s-public-now-divided-over-whether-to-get-covid-19-vaccine/
https://www.pewresearch.org/science/2020/09/17/u-s-public-now-divided-over-whether-to-get-covid-19-vaccine/
https://www.pewresearch.org/science/2020/09/17/u-s-public-now-divided-over-whether-to-get-covid-19-vaccine/
https://www.pewresearch.org/fact-tank/2020/06/04/black-americans-face-higher-covid-19-risks-are-more-hesitant-to-trust-medical-scientists-get-vaccinated/
https://www.pewresearch.org/fact-tank/2020/06/04/black-americans-face-higher-covid-19-risks-are-more-hesitant-to-trust-medical-scientists-get-vaccinated/
https://www.pewresearch.org/fact-tank/2020/06/04/black-americans-face-higher-covid-19-risks-are-more-hesitant-to-trust-medical-scientists-get-vaccinated/
https://www.pewresearch.org/fact-tank/2020/06/04/black-americans-face-higher-covid-19-risks-are-more-hesitant-to-trust-medical-scientists-get-vaccinated/
https://doi.org/10.1001/jama.2021.8246
https://doi.org/10.1001/jama.2021.8246
https://www.amanewyork.org/wp-content/uploads/2020/04/20.04.01.PewResearch.CableTVAndCoronavirusHowAmericansPerceiveTheOutbreakAndViewMediaCoverageDifferByMainNewsSource.pdf
https://www.amanewyork.org/wp-content/uploads/2020/04/20.04.01.PewResearch.CableTVAndCoronavirusHowAmericansPerceiveTheOutbreakAndViewMediaCoverageDifferByMainNewsSource.pdf
https://www.amanewyork.org/wp-content/uploads/2020/04/20.04.01.PewResearch.CableTVAndCoronavirusHowAmericansPerceiveTheOutbreakAndViewMediaCoverageDifferByMainNewsSource.pdf
https://www.amanewyork.org/wp-content/uploads/2020/04/20.04.01.PewResearch.CableTVAndCoronavirusHowAmericansPerceiveTheOutbreakAndViewMediaCoverageDifferByMainNewsSource.pdf
https://www.kff.org/policy-watch/covid-19-vaccination-and-parental-consent/
https://www.kff.org/policy-watch/covid-19-vaccination-and-parental-consent/

	Abstract
	Disclosure statement
	Funding
	ORCID
	References

