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Abstract

State vaccine requirements are a tool for improving child and adolescent vaccination immunization coverage, but to be
effective, parental buy-in is needed. The objective of this study was to assess the demographic, healthcare characteristics,
and health beliefs associated with parental acceptance of general and HPV-specific state vaccine requirements. Indiana
parents (N=601) with children ages 11-17 years old completed a survey during March 2020.

Results showed that 47.2% and 43.1% of parents believed there should always be general and HPV-specific state
vaccine requirements, respectively. In multivariable analysis, higher odds of parental support for general state vaccine
requirements were associated with being unsure whether HPV-associated cancer is a problem in the participant’s county
and having higher perceived benefits of HPV vaccines. Lower odds were associated with private insurance, having less
than a bachelor’s degree, and having less confidence in vaccines. In comparison, parents had higher odds of agreeing with
HPV-specific state vaccine requirements if they reported higher interpersonal altruism and higher perceived benefits of
HPYV vaccines; they had lower odds if they were non-Hispanic White. Findings indicate that while similar percentages of
parents agreed with general and HPV-specific state vaccine requirements, there were different characteristics associated
with acceptance of each. Results can inform the development of tailored interventions for improving parental support for
general and HPV-specific state vaccine requirements.
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each year worldwide [1]. To protect from infectious out-
breaks, states have the authority to implement school-entry
vaccine requirements [2]. All states require at least some
childhood vaccines as a condition of school entry for pub-
lic and most private schools, yet all states also allow for
medical exemptions. Further, most states also offer exemp-
tions based on differently defined religious and/or personal
beliefs [3]. When school-entry vaccine requirements are
implemented consistently and without vague exceptions,
they are effective at increasing vaccine uptake uniformly
across all groups [4]. However, evidence indicates that
increasing numbers of parents are opting out of school-entry
vaccine requirements by obtaining non-medical exemptions
[5], which reflects the increasing number of concerns and
misperceptions parents have about childhood vaccinations
[6], even among communities with high vaccination rates
[7].

Not surprisingly, higher vaccine uptake is generally
achieved for vaccines that are routinely required for school
entry in most or all states (e.g., Tetanus-Diphtheria- Pertussis
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and Meningococcal ACWY for entry into middle school),
with lower coverage rates for non-required vaccines [§].
HPYV vaccine, which can be given at age 9 years but is not
required for school entry in the majority of US states, lags
far behind the national Healthy People 2030 goal of 80%
series completion, with only 61.7% of US adolescents being
up-to-date with HPV vaccination in 2021[9, 10]. While
recent studies indicate there is some support for general
school-entry required vaccines [11, 12], parental support
for HPV requirements in school tends to be mixed [13—15].
Reasons for lack of support include belief that the vaccine
does not work well [4, 11], is not safe [4, 11], and infringes
upon parental rights [11, 12]. Importantly, recent studies
indicate that the degree of support is related to the inclusion
of opt-out provisions [4, 13, 16]; when opt-out provisions
are included, parental support for HPV vaccine require-
ments increase [17]. Overall, these studies indicate that the
inclusion of opt-out provisions is essential to the support of
school-entry requirements, as are perceptions that a given
vaccine is safe and effective [14]. However, stronger sup-
port for easily accessible opt-out provisions is problematic
because they are associated with higher non-vaccination
and infection rates [18].

The study objective was to assess parental support for
state-implemented general vaccine requirements for chil-
dren and for making HPV vaccination a requirement for
entry into middle school. Further, we examined demo-
graphic, healthcare characteristics, and health belief fac-
tors that may be associated with support for general and
HPV-vaccine-specific requirements. This study focused on
parents residing in Indiana, a state whose HPV vaccination
rates have consistently been lower than the national average.
Currently, Indiana’s HPV vaccination rate for adolescents
aged 13—17 years old is 72.1% for initiation and 55.2% for
series completion [10]. Understanding parental support for
general vaccine requirements, and HPV requirements spe-
cifically, may inform policy makers of salient variables
associated with support for each to create tailored interven-
tions to improve overall immunization coverage.

Methods

The authors conducted an online survey of a convenience
sample of 601 parents of children ages 11-17 years old
residing in Indiana in March 2020, when COVID-19 was
in the national news but prior to community spread or lock-
down measures. The data for this investigation is part of a
National Cancer Institute-funded study of an environmental
scan of Indiana to assess the motivators and barriers associ-
ated with HPV vaccination.

Eligible participants were recruited through Dynata,
which is a survey research company that maintains panels of
volunteer respondents who receive monetary incentives for
participation. Eligibility criteria were: (1) being a parent of
a child ages 11-17 years, (2) living in Indiana, and (3) being
able to read English. The study received exempt status from
the first author’s Institutional Review Board.

Outcome Measures

The two main study outcomes were parents’ support for gen-
eral state vaccine requirements and agreement with HPV-
specific vaccine requirements for entry into middle school.
Support for general vaccine requirements was measured
with a single question: “Are there certain circumstances
in which it is acceptable for state law to mandate vaccines
for children?” Respondents chose from four categorical
responses of (1) “Yes, the state should always mandate vac-
cines for children”, (2) “Yes, but vaccines should only be
required for children attending public school”, (3) “Yes,
but in very limited circumstances when there is a severe
outbreak (e.g. a measles outbreak)”, and (4) “No, there is
no circumstance in which it would be appropriate for state
law to mandate vaccines for children.” For the purposes of
these analyses, the middle two categories were collapsed
to reflect acceptability of mandates in limited situations, so
that the outcome variable had three levels: never, in lim-
ited situations, and always. Agreement with HPV vaccine
requirements for middle school was measured with a single
item: “HPV vaccination should be required for a child to
attend middle school in Indiana.” Responses were measured
on a Likert scale ranging from (1) strongly disagree to (5)
strongly agree. Responses were collapsed into three catego-
ries: strongly disagree/disagree, neither disagree nor agree,
and agree/strongly agree.

Independent Variables

Independent variables included socio-demographics, health-
care characteristics, and health beliefs.

Socio-Demographics

Socio-demographic factors included parent race and ethnic-
ity, biological sex, education, rural/urban residence, political
ideology, and child’s biological sex and race and ethnicity.
Race/ethnicity was measured by including all United States
Census categories for race and ethnicity. A small number
of participant responses in most categories resulted in com-
bining responses into two categories: Non-Hispanic White
and Other Race/Ethnicity. Biological sex was measured
with the categories of male, female, and other/prefer not to
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Table 1 Sample Description, Support for General Vaccine Requirements, and Bivariate Associations with Support for General Vaccine Require-

ments
Total Support for General Vaccine Requirements, n (%) Bivariate Association, OR [95% CI]
N (%) or Always (n=265,47.2)  Some Cir- Never Always vs. Never Limited Circum-
Mean (SD) cumstances (n=84 stances vs. Never

(n=212,37.8) 15.0)

Child Race/Ethnicity

Minority 130 (23.7) 63 (48.5) 51(39.2) 16 (12.3)  Ref Ref

Non-Hispanic White 419 (76.3) 196 (46.8) 156 (37.2) 67 (16.0) 0.74 (0.40,1.37)  0.73 (0.39, 1.37)

Child Sex

Female 278 (49.6) 126 (45.3) 106 (38.1) 46 (16.6) Ref Ref

Male 282 (50.4) 139 (49.3) 105 (37.2) 38 (13.5) 0.86(0.50,1.50) 0.88 (0.50, 1.57)

Parent Race/Ethnicity

Minority 109 (19.7) 49 (44.6) 44 (40.4) 16 (15.0) Ref Ref

White 445 (80.3) 211 (47.4) 166 (37.3) 68 (15.3) 1.01[0.54,1.90] 0.89[0.47, 1.68]

Parent Biological Sex

Female 420 (74.9) 200 (47.6) 159 (37.9) 61 (14.5) Ref Ref

Male 141 (25.1) 65 (46.1) 53 (37.6) 23(16.3) 0.86[0.50,1.50] 0.88 [0.50, 1.57]

Parent Education

Bachelors or higher 200 (36.30) 103 (51.5) 76 (38.0) 21(10.5) Ref Ref

Some college of less 351(63.70) 154 (43.9) 134 (38.2) 63(17.9)  0.50"[0.29,0.87]  0.59 [0.33, 1.04]

Geography

Urban 211 (38.37) 101 (47.9) 87 (41.2) 23(10.9) Ref Ref

Rural 339 (61.63) 158 (46.6) 120 (35.4) 61(18.0) 0.59[0.34,1.01]  0.527[0.30, 0.90]

Political Ideology

Conservative 166 (35.0) 62 (37.3) 75 (45.2) 29(17.5) Ref Ref

Liberal 193 (40.7) 99 (51.3) 62 (32.1) 32 (16.6) 2.03[0.85,4.84] 0.75[0.41, 1.37]

Moderate 115 (24.3) 65 (56.5) 42 (36.5) 8(7.0) 3.80°[1.61, 8.95] 1.45[0.80, 2.62]

Healthcare Characteristics

Child HPV Shots

1+ 306 (54.7) 162 (52.9) 111 (36.3) 33(10.8) Ref Ref

0 253 (45.3) 102 (40.3) 100 (39.5) 51(20.2)  0.3477[0.20, 0.57] 0.56°[0.33, 0.96]

Vaccination site

Other 146 (26.0) 64 (43.8) 66 (45.2) 16 (11.0)  Ref Ref

Private clinic 415 (74.0) 201 (48.4) 146 (35.2) 68 (16.4) 0.74[0.40,1.36]  0.52* [0.28, 0.97]

Insurance type

Other 230 (41.6) 112 (48.7) 93 (40.4) 25(10.9) Ref Ref

Private 323 (58.4) 153 (46.6) 117 (35.7) 58 (17.7)  0.597[0.35,0.99]  0.547[0.32, 0.93]

Regular healthcare provider

No 53 (09.5) 22 (41.5) 23 (43.4) 8 (15.1) Ref Ref

Yes 508 (90.5) 243 (47.8) 189 (37.2) 76 (15.0) 1.16[0.50,2.72] 0.87[0.37,2.02]

Ability to take time off work

No 132 (23.6) 60 (45.4) 50 (37.9) 22(16.7) Ref Ref

Yes 428 (76.4) 205 (47.9) 161 (37.6) 62 (14.5) 1.21[0.69,2.13] 1.14[0.64, 2.04]

Health Beliefs

Cancer from HPV infection

problem

No 154 (27.5) 54 (35.0) 62 (40.3) 38(24.7) Ref Ref

Yes 135(24.1)  78(57.8) 47 (34.8) 10(7.4)  5.49™7[2.51, 2.88"[1.30, 6.37]

11.95]

Unsure 271(48.4) 133 (49.1) 102 (37.6) 36 (13.3)  2.60""[1.49,4.53] 1.74[0.99, 3.02]

Perceived collective benefits of 4.16 4.38 4.08 3.67 2.10"[1.63,2.67] 1.417[1.12, 1.78]

vaccines +.(0.96) +(0.91) +(0.92) +(1.01)

Lack of confidence in vaccines 1.68 1.49 1.71 2.18 0.28"[0.19, 0.40] 0.49 [0.35, 0.67]
+(0.72) +(0.67) +(0.59) +(0.88)
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Table 1 (continued)

Total Support for General Vaccine Requirements, n (%) Bivariate Association, OR [95% CI]
N (%) or Always (n=265,47.2)  Some Cir- Never Always vs. Never Limited Circum-
Mean (SD) cumstances (n=84 stances vs. Never
(n=212,37.8) 15.0)

Perceived risks of vaccination ~ 3.00 2.72 3.25 3.30 0.507"[0.38, 0.67] 0.93 [0.70, 1.24]
+(0.96) +(0.94) +(0.88) +(0.90)

Perceived vaccine importance ~ 4.21 4.42 4.17 3.65 3.46"°[ 2.47, 1.97""[ 1.46,
+(0.78) +(0.74) +(0.66) +(0.89)  4.86] 2.66]

Perceived benefits of HPV 3.80 4.17 3.63 3.07 4.69""[3.36, 6.55] 1.89"[1.43, 2.50]

vaccines +(0.90) +(0.73) +(0.80) +(1.06)

Interpersonal altruism 2.66 2.70 2.63 2.59 1.19[0.86,1.65]  1.07[0.76, 1.50]
+(0.80) +(0.81) +(0.73) + (0.63)

'Bolded values are significant at p<0.05", p<0.01", p<0.001"™"

say. Due to minimal participant response in the “other” cat-
egory (n= 1), this category was dropped, leaving a two-item
category of male and female. Education was categorized
as either: 1) bachelor’s degree and higher; or (2) some col-
lege or less. Rural/urban residency was measured as living
in a predominantly rural (< 1,000 people per square mile)
or urban (at least 1,000 people per square mile) location,
which was determined using each participant’s reported ZIP
code [19]. Political ideology was measured with a single
item, which asked: “In general, how would you describe
your political views,” with the answer choices being very
liberal, liberal, moderate, conservative, very conservative,
and prefer not to answer. Due to the distribution of small
and unequal responses in categories, a three-level variable
was created: liberal, moderate, and conservative.

Healthcare Characteristics

Healthcare characteristics were based on self-report and
included binary responses to questions about their child’s
HPYV vaccination status (zero vs. one or more doses), loca-
tion of vaccination site (private clinic/other), regular health-
care provider for child (yes/no), and ability to take time off
work to get child to medical appointments (yes/no). Type
of insurance was measured with three categories of private,
public/Medicare, and uninsured. Due to a low percentage of
uninsured, a two-level variable of private and other/or none
was created.

Health Beliefs

To assess the perceived local severity of HPV cancers, par-
ticipants were asked: “Do you think that cancer resulting
from HPV infection is a major problem in your county?”
Participants responded with a 5-point Likert-type scale
ranging from Definitely Yes to Definitely Not. Responses
were collapsed across the two “Yes” groups and across

the two “Not” groups, resulting in a 3-level variable: Yes,
Unsure, and Not.

Perceived collective benefits of vaccines, vaccine hesi-
tancy, perceived vaccine importance, perceived benefits of
HPV vaccines, and interpersonal altruism were all mea-
sured on a 5-point Likert scale from 1 (strongly disagree)
to 5 (strongly agree) and were adapted from prior research,
where possible [20-27]. Perceived collective benefits of
vaccines was measured with a 2-item scale that reflected the
belief that personal vaccination benefits the larger commu-
nity (Cronbach’s alpha=0.80) [20]. Vaccine hesitancy was
measured using a modified version of the vaccine hesitancy
scale (VHS) and was composed of two subscales: lack of
confidence and risks [21, 22]. Lack of confidence in vac-
cines was measured with 6-items, which were reverse scored
and summed (Cronbach’s alpha=0.90) so that higher scores
indicate less confidence in vaccines. Perceived risks of vac-
cination was measured with two items that were summed
(Cronbach’s alpha=0.69) so that higher scores indicate
greater perceived risks.

Perceived vaccine importance was measured with a
5-item scale derived from the U.S. Department of Health
& Human Services website of the “Five Important Reasons
to Vaccinate your Child” (Cronbach’s alpha=0.89) [23].
Perceived benefits of HPV vaccines was measured with
a 7-item scale that was constructed from previous studies
(Cronbach’s alpha=0.70) [24-26]. Last, to measure inter-
personal altruism we modified a previously published scale
[27]. Interpersonal altruism consisted of six items (Cron-
bach’s a=0.74) that measured behaviors that require a rela-
tively high level of interpersonal involvement in helping
others; e.g., “I have helped push a stranger’s car out of the
snow or mud.” A mean score was calculated for the interper-
sonal altruism scale.
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Statistical Analyses

Study variables were assessed using descriptive statistics,
with means and standard deviations for continuous variables
and frequencies and percentages for categorical variables.
For analysis of the outcome variable, acceptability of gen-
eral state vaccine requirements for childhood vaccines, the
category “never” served as the reference group. For analy-
ses with the outcome variable, belief in HPV-specific vac-
cine requirements in middle school, the category “strongly
disagree/disagree” served as the reference group. Individual
associations of each covariate with the outcome variable
were examined using multinomial regression. Any variable
that was significant at p <0.05 in bivariate comparisons was
entered into separate multivariable multinomial logistic
regression models built for each outcome. Using a backward
selection process, covariates with p<0.05 were retained in
the final multivariable models. Data were analyzed using
SPSS Software v. 27 (IBM Corp., Armonk, N.Y., USA).

Results
Study Participants

Of the 601 participants, 10 answered the survey for chil-
dren under age 11 years and were therefore omitted from
the analyses. Of the remaining 591 participants, 29 did not
respond to one or both outcome items and one additional
participant did not answer the age and gender questions,
leaving an analyzable sample size of 561 (94.9%). For the
561 respondents, 74.9% identified as female and 25.1% as
male. Non-Hispanic Whites and other race/ethnicities repre-
sented 80.3% and 19.7% of the sample, respectively. Parent
participants’ mean age was 41.1 years (SD=8.7), and their
children’s mean age was 13.9 years (SD=1.9). Participants’
political views indicated that 24.5% were liberal, 39.9%
moderate, and 35.6% conservative, though a relatively large
number of respondents (15.5%) either skipped this question
(n=28) or preferred not to answer (n=79). Participants were
primarily from rural locations (61.7%), with 63.7% having
some college or less and 36.3% having a college degree or
higher.

Beliefs About General School-Entry Required
Vaccines

Out of 561 responses, 47.2% (n=265) of parents believed
there should always be general childhood vaccine require-
ments; 37.8% (n=212) believed there should be so in lim-
ited circumstances, and 15.0% (n=84) believed there should
never be state vaccine requirements.

@ Springer

Always Accepting vs. Never Accepting General Vaccine
Requirements

In bivariate analyses, the participants had greater odds
of being in the group who reported there should always
be vaccine requirements (vs. never accepting vaccine
requirements) if they were politically moderate compared
to conservative (OR=3.80; 95% CI=1.61-8.95), agreed
or were unsure that cancer from HPV is a problem in the
county (OR=5.49; 95% CI=2.51-11.95; OR=2.60; 95%
CI=1.49-4.53, respectively), endorsed higher collec-
tive benefits of vaccines (OR=2.10; 95% CI=1.63-2.67),
higher perceived vaccine importance (OR=3.46; 95%
CI=2.47-4.86), and had higher perceived benefits of HPV
vaccines (OR =4.69; 95% CI=3.36, 6.55). Odds were lower
if participants had less than a bachelor’s degree (OR =0.50;
95% CI=0.29-0.87), their child had not received any HPV
vaccinations (OR =0.34; 95% CI=0.20-0.57), they had pri-
vate insurance (OR=0.59; 95% CI=0.35-0.99), had less
confidence in vaccines (e.g., greater lack of confidence in
vaccines) (OR=0.28; 95% CI=0.19-0.40), and perceived
greater risks associated with vaccination (OR=0.50; 95%
CI=0.38-0.67). These variables were all included in the
final model.

For the final model (Table 2), respondents had higher
odds of being in the always agree with school-entry vaccine
requirements group if they were unsure that cancer from
HPV is a major problem in their community compared to
those who believed it is not a problem (aOR=3.13; 95%
CI=1.39-7.17) and had higher perceived benefits of HPV
vaccines (aOR=2.67; 95% CI=1.49-4.78). Respondents
had lower odds of being in the always agree group if they
had private insurance (aOR =0.25; 95% CI=0.11-0.59), less
than a bachelor’s degree (aOR =0.45; 95% CI=0.21-0.95),
and had greater perceived risks of vaccination (aOR =0.66;
95% CI1=0.44-0.98).

Accepting in Limited Circumstances vs. Never Accepting
Requirements

In bivariate analyses, odds of being in the limited circum-
stances group (vs. never accepting) was higher for those
who agreed that cancer from HPV is a problem in their
county in comparison to those who did not (OR =2.88; 95%
CI=1.30-6.37), endorsed higher collective benefits of vac-
cines (OR=1.41;95% CI=1.12—-1.78), had higher perceived
vaccine importance (OR=1.97; 95% CI=1.46-2.66), and
higher perceived benefits of HPV vaccines (OR=1.89;
95% CI=1.43-2.50). Participants had lower odds if they
lived in a rural area (OR=0.52; 95% CI=0.30-0.90), had
their child vaccinated at a private clinic (OR=0.52; 95%
CI=0.28-0.97), had private insurance (OR=0.54; 95%
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Table 2 Multivariable Multinomial Logistic Regression, Support for

General Vaccine Requirements

Variable Always vs. Never Limited Cir-
cumstances vs.
Never
Education

Bachelors or higher

Some college

Ref
0.4570.21, 0.95]

Ref
0.50 [0.24, 1.04]

Geography

Urban Ref Ref

Rural 0.46[0.21,1.01]  0.33™[0.16,
0.71]

Political Ideology

Conservative Ref Ref

Liberal 1.64 [0.57, 4.74] 1.30[0.47,3.61]

Moderate 0.67[0.30,1.47]  0.397°[0.18,
0.83]

Healthcare Characteristics

Child HPV shots

1+ Ref Ref

0 0.90[0.40, 2.03] 0.96[0.43, 2.15]

Vaccination site

Other Ref Ref

Private clinic
Insurance type

0.62[0.23, 1.65]

0.4410.17, 1.15]

Other Ref Ref

Private 0.257[0.11, 0.59]  0.33"°[0.14,
0.74]

Health Beliefs

Cancer from HPV infection

problem

No Ref Ref

Yes 2.31[0.78,6.85]  1.67[0.58, 4.79]

Unsure 3.13"[1.39,7.17] 1.75[0.81,3.77]

Perceived collective benefits

of vaccines

Lack of confidence in

vaccines
Perceived risks of
vaccination
Perceived vaccine
importance

Perceived benefits of HPV

vaccines

1.11 [0.70, 1.77]
0.53 [0.26, 1.09]
0.66°[0.44, 0.98]

1.46 [0.75, 2.85]

2.67"[1.49, 4.78]

0.95[0.61, 1.47]
.48710.24, 0.95]
1.120.77, 1.65]
1.61 [0.86, 3.02]

1.07 [0.64, 1.81]

'Bolded values are significant at p<0.05", p<0.01", p<0.001™"

Table shows constructs with bivariate values significant at 0.05 used
in final multivariable model

CI=0.32-0.93), had not given their child any HPV vacci-
nations (OR=0.56; 95% CI=0.33-0.96), and reported less
confidence in vaccines (OR=0.49; 95% CI=0.35-0.67).
These variables were all included in the final model.

For the final model shown in Table 2, moderate politi-
cal ideology as compared to conservative (aOR=0.39;
95% CI=0.18-0.83) was associated with higher odds of
being in the limited circumstances group compared to
the never agreeing group. Lower odds included: private

insurance (aOR=0.33; 95% CI=0.14-0.74), rural location
(aOR=0.33; 95% CI=0.16-0.71), and less confidence in
vaccines (aOR =0.48; 95% CI=0.24-0.95).

Beliefs About HPV Vaccine-Specific Requirements in
Middle School

Out of 561 responses, 43.1% (n=242) of participants
strongly agreed or agreed that there should be school-entry
requirements for HPV in middle school; 27.8% (n=156)
were unsure, and 29.1% (n=163) strongly disagreed or
disagreed.

Agreeing vs. Disagreeing with HPV Vaccine Requirements
for Middle School

In bivariate analyses, the participants had greater odds of
being in the group who agreed there should always be HPV
vaccine requirements in middle school (vs. never agreeing)
if they were politically moderate compared to conservative
(OR=1.99; 95% CI=1.11-3.56), agreed or were unsure
that cancer from HPV infection is a problem in the county
(OR=4.66; 95% CI=2.63-8.25; OR=1.89; 95% CI=1.18-
3.03), endorsed higher collective benefits of vaccines
(OR =1.40; 95% CI=1.13-1.74), reported higher perceived
vaccine importance (OR=2.05; 95% CI=1.56-2.72),
higher perceived benefits of HPV vaccines (OR=9.34;
95% CI=6.36-13.72), and higher interpersonal altruism
(OR=1.45; 95% CI=1.11-1.89). Participants had lower
odds of agreeing there should be HPV vaccine requirements
in middle school if their child did not have at least one HPV
shot (OR=0.20; 95% CI=0.13-0.31), were non-Hispanic
White (OR=0.53; 95% CI=0.31-0.91), had their child
vaccinated at a private clinic (OR=0.61; 95% CI=0.38-
0.98), had less confidence in vaccines (OR=0.46; 95%
CI=0.34-0.63), and had greater perceived risks of vaccina-
tion (OR=0.70; 95% CI=0.56-0.87) (See Table 3). These
variables were all included in the final adjusted model.

For the final model, shown in Table 4, participants had
higher odds of being in the group that agreed with HPV-
specific vaccine mandates (versus not agreeing) if they had
higher interpersonal altruism (aOR=1.55; 95% CI=1.02—
2.35) and higher perceived benefits of HPV vaccines
(aOR =16.50; 95% CI=8.30-32.19). Participants had lower
odds of agreeing there should be HPV vaccine require-
ments in middle school if they were non-Hispanic White
(aOR=0.34; 95% CI=0.15-0.81).
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Table 3 Sample Description, Support for HPV Vaccine Requirements in Middle School, and Bivariate Associations with Support for HPV Vaccine
Requirements in Middle School

Support for HPV Vaccine Requirements, n (%)  Bivariate Association, OR [95% CI]

Total Agree (n=24243.1) Unsure Disagree Agree vs. Disagree  Unsure vs.
(n=156 (n=163 Disagree
27.8) 29.1)
Child Race/Ethnicity
Minority 130 (23.2) 60 (46.2) 41(31.5) 29(22.3)  Ref Ref
Non-Hispanic White 419 (74.5) 175 (41.8) 114 (27.2)  130(31.0) 0.65(0.40, 1.07) 0.62 (0.36, 1.06)
Child Sex
Female 278 (50.5) 118 (42.5) 79 (28.4) 81(29.1)  Ref Ref
Male 272 (49.5) 113 (41.5) 77 (28.3) 82 (30.2) 1.28 (0.71, 2.33) 1.04 (0.47, 2.31)
Parent Race/Ethnicity
Minority 109 (19.7) 55 (50.4) 32(294) 22(20.2)  Ref Ref
White 445 (80.3) 183 (41.1) 123 (27.7) 139(31.2) 0.53*[0.31,0.91] 0.61[0.34,1.10]
Parent Biological Sex
Female 420 (74.9) 179 (42.6) 109 (26.0) 132 (31.4) Ref Ref
Male 141 (25.1) 63 (44.7) 47 (33.3) 31 (22.0) 1.5[0.92,2.44] 1.847[1.09, 3.09]
Parent Education
Bachelors or higher 200 (36.3) 91 (45.5) 60 (30.0) 49 (24.5)  Ref Ref
Some college of less 351(63.7) 146 (41.6) 94 (26.8) 111 (31.6) 0.71[0.46, 1.08] 0.69 [0.43, 1.10]
Geography
Urban 211 (38.4) 98 (46.5) 56 (26.5) 57 (27.0)  Ref Ref
Rural 339 (61.6) 139 (41.0) 98 (28.9) 102 (30.1) 0.79[0.52, 1.19] 0.99 [0.62, 1.57]
Political Ideology
Conservative 166 (35.0) 64 (38.6) 46 (27.7) 56 (33.7)  Ref Ref
Liberal 193 (40.7) 84 (43.5) 56 (29.0) 53 (27.5) 1.41[0.73,2.7] 1.29[0.75,2.21]
Moderate 115(24.3) 59 (51.3) 30 (26.1) 26 (22.6) 1.99°[1.11, 3.56] 1.39[0.84, 2.28]
Healthcare Characteristics
Child HPV Shots
1+ 306 (54.7) 162 (52.9) 84 (27.5) 60 (19.6)  Ref Ref
0 253 (45.3) 78 (30.8) 72(28.5) 103 (40.7) 0.2077[0.13,0.31]  0.3977"[0.24,
0.62]
Vaccination site
Other 146 (26.0) 71 (48.6) 42 (28.8) 33(22.6) Ref Ref
Private clinic 415 (74.0) 171 (41.2) 114 (27.5) 130 (31.3) 0.617[0.38, 0.98] 0.69 [0.41, 1.16]
Insurance type
Other 230 (41.2) 108 (46.9) 57 (24.8) 65(28.3)  Ref Ref
Private 328 (58.8) 132 (40.2) 99 (30.2) 97 (29.6)  0.82[0.55,1.23] 1.16 [0.74, 1.83]
Regular healthcare provider
No 53(9.4) 20 (37.7) 16 (30.2) 17 (32.1)  Ref Ref
Yes 508 (90.6) 222 (43.7) 140 (27.6) 146 (28.7) 1.29[0.66, 2.55] 1.02 [0.50, 2.10]
Ability to take time off work
No 132 (23.6) 54 (40.9) 44 (33.3) 34 (25.8)  Ref Ref
Yes 428 (76.4) 188 (43.9) 111 (25.9) 129(30.2) 0.92[0.57, 1.49] 0.67 [0.40, 1.11]
Health Beliefs
Cancer from HPV infection
problem
No 154 (27.5) 52 (33.7) 34 (22.1) 68 (44.2)  Ref Ref
Yes 135(24.1) 89 (65.9) 21(15.6) 25(18.5)  4.66"[2.63,8.25] 1.68 [0.83,3.42)
Unsure 271 (48.4) 101 (37.3) 100 (36.9) 70 (25.8) 1.89"[1.18,3.03]  2.86"[1.71, 4.77]
Perceived collective benefits of 4.16 4.32 4.06 4.02 1.40"°[1.13, 1.74] 1.03 [0.83, 1.28]
vaccines +(0.96) +(0.89) +(0.96) +(1.02)
Lack of confidence in vaccines 1.68 1.51 1.72 1.88 0.4677[0.34, 0.63]  0.77 [0.58, 1.03]
+(0.72) +(0.61) +(0.69) +(0.83)
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Table 3 (continued)

Support for HPV Vaccine Requirements, n (%)

Bivariate Association, OR [95% CI]

Total Agree (n=24243.1) Unsure Disagree Agree vs. Disagree  Unsure vs.
(n=156 (n=163 Disagree
27.8) 29.1)
Perceived risks of vaccination 3.00 2.88 3.00 321 0.70"""[0.56 0.87]  0.79* [0.63, 1.00]
+(0.96)  +(1.00) +(0.83) +(0.99)
Perceived vaccine importance 421 4.40 4.16 3.98 2.05"1.56,2.72] 1.29 [0.99, 1.69]
+(0.78)  +(0.67) +(0.69) +(0.94)
Perceived benefits of HPV vaccines 3.80 432 3.75 3.09 9.34"[6.36, 13.72] 2.63""[1.90, 3.58]
+(0.90)  +(0.60) +(0.64) +(0.99)
Interpersonal 2.66 2.78 2.55 2.57 1.457°[1.11,1.89]  0.97[0.72, 1.3]
altruism +(0.80)  +(0.81) +(0.67) +(0.73)

'Bolded values are significant at p<0.05", p<0.01", p<0.001"™"

Table 4 Multivariable Multinomial Logistic Regression, Support for

HPV Mandates in Middle School

Variable Agree vs. Disagree  Unsure vs.
Disagree

Parent Race/Ethnicity

Minority Ref Ref

Non-Hispanic White
Parent Biological Sex
Female

Male

Political Ideology
Conservative

Liberal

Moderate

Healthcare Characteristics
Child HPV shots

1+

0

Vaccination site
Other

Private clinic

Health Beliefs
Cancer from HPV infection
problem

No

Yes

Unsure

Perceived collective ben-
efits of vaccines

Lack of confidence in
vaccines

Perceived risks of
vaccination

Perceived vaccine
importance

Perceived benefits of HPV
vaccines

Interpersonal altruism

0.347°[0.15, 0.81]

Ref
1.49 [0.80, 2.89]

Ref
0.62 [0.26, 1.45]
0.67 [0.32, 1.40]

Ref
0.61[0.31, 1.20]

Ref
0.62 [0.30, 1.30]

Ref

0.92[0.38, 2.20]
1.20[0.58, 2.49]
0.99 [0.64, 1.53]

1.80 [0.89, 3.66]
0.86 [0.61, 1.22]
0.80 [0.43, 1.48]
16.50""[8.30,

32.19]
1.55% [1.02, 2.35]

0.58 [0.25, 1.34]

Ref
1.51 [0.71, 3.20]

Ref
0.81[0.35, 1.87]
0.8410.42, 1.68]

Ref
0.70 [0.37, 1.34]

Ref
0.61 [0.30, 1.23]

Ref

0.60[0.23, 1.55]
2.24"[1.12, 4.45]
0.82 [0.54, 1.24]

1.12[0.57, 2.20]
0.94 [0.67, 1.31]
0.97 [0.54, 1.74]
3.93""[2.20,

7.02]
1.07 [0.71, 1.60]

'Bolded values are significant at p<0.05", p<0.01"*, p<0.001
2Table shows constructs with bivariate values significant at 0.05 used

in final multivariable model

ek

Unsure vs. Disagreeing with HPV Vaccine Requirements for
Middle School

In bivariate analyses, the participants had greater odds
of being in the group who were unsure of whether there
should be HPV vaccine requirements in middle school (vs.
not agreeing) if they were male (OR=1.84; 95%CI=1.09,
3.09), unsure that cancer from HPV is a problem in the
county compared to those who believed it is not a problem
(OR=2.86; 95% CI=1.71-4.77) and had higher perceived
benefits of HPV vaccines (OR =2.63; 95% CI=1.90-3.58).
Participants had lower odds if their child had not received at
least one HPV shot (OR=0.39; 95% CI=0.24-0.62), and if
they had greater perceived risk of vaccines (OR=0.79; 95%
CI=0.63-1.00). These variables were all included in the
final adjusted model.

For the final model, respondents had higher odds of being
in the group who were unsure of whether there should be
HPV-specific vaccine requirements in middle school if
they were unsure whether cancer from HPV is a problem
in their county in comparison to those who did not believe
so (aOR =2.24; 95% CI=1.12-4.45) and if they had higher
perceived benefits of HPV vaccines (aOR=3.93; 95%
CI=2.20-7.02). (See Table 4).

Discussion

This study assessed and compared Indiana parental sup-
port for general state vaccine requirements for children and
HPV-specific vaccine requirements in middle school. Our
study found that the variables that drive parental support for
general versus HPV vaccine requirements can differ, and
it identified common and unique characteristics of groups
accepting of each. Similarly, results showed that perceived
benefits of HPV vaccination were significantly associated
with support for both general and HPV-specific vaccine
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requirements. Indeed, 66% of respondents in our study who
believed the state should always mandate general vaccine
requirements also agreed with HPV vaccine requirements
for middle school. This is encouraging because the number
of states proposing school-entry requirements for HPV vac-
cination has increased over the last decade [17], yet studies
have consistently found lower parental acceptance of HPV
vaccine requirements [17] in comparison to other vaccines
typically required for school entry (e.g., Measles-Mumps-
Rubella, Diphtheria-Tetanus-Pertussis, Hepatitis B) [28].

In terms of differences, the adjusted model showed that
education, insurance type, perceived risks of vaccination,
and perception of cancer from HPV as a problem in the
community significantly impacted parental support for gen-
eral state vaccine requirements, while race and interpersonal
altruism impacted support of HPV requirements in middle
school. The construct of altruism has received considerable
theoretical consideration in research on vaccination deci-
sions [29-32]. Research has shown that vaccine messages
targeting altruism can increase vaccination intentions by
invoking messages that prompt greater concern for others’
welfare [30]. When incorporated into epidemiological mod-
els, it can shift vaccination decisions away from individual
self-interest toward community interest [31]. However,
individual studies lack a cohesive definition of altruism
that clarifies the dynamics between the self and others as it
relates to vaccination decisions [33]. Our analysis refined
the altruism construct by operationalizing it as interpersonal
altruism, which is behavioral involvement in substantial acts
of giving to others (e.g., pushing another person’s car out of
the mud/snow) and demonstrated that it can be impactful in
parental views about HPV requirements in middle school.

Our study also described the characteristics of par-
ents who were either unsure about or supportive of vac-
cine requirements in limited circumstances. This analysis
is important because it is often the unsure and moderately
tempered groups that are most persuaded by messaging,
as individuals tend to resist or avoid persuasion messages
that contradict one’s deeply held beliefs (See Festinger’s
1957 cognitive dissonancy theory) [34]. Our results from
the overall model can provide direction for future public
health interventions. Specifically, results indicate that inter-
ventions and messages aimed at persuading those who are
more moderately accepting of general vaccine requirements
should improve confidence in vaccines, especially targeting
information among parents in rural Indiana locations who
have private insurance. To address parents unsure about
accepting HPV wvaccine requirements in middle school,
messages addressing the benefits of HPV vaccination and
education about the incidence of HPV-related cancers in the
parent’s county may be useful persuasion tactics.

@ Springer

Last, results of this study found that there was still a
considerable percentage of parents who did not accept any
type of vaccine requirement (15% and 29% for general and
HPYV, respectively), suggesting a need for ongoing policies
and interventions aimed at improving acceptance. Gain-
ing parental support for HPV-specific school requirements
for middle school is important because the vaccine is most
effective if it is given before HPV infection is acquired [35],
and, by age 16 years, an estimated 34% of US girls and boys
have already initiated sexual intercourse [35]. Additionally,
general vaccine requirements are associated with reduc-
ing socioeconomic and racial-ethnic inequalities in health
provider recommendation and vaccine uptake [36]. While
public health officials have suggested that states can use
strategies such as the elimination or tightening of exemp-
tions (e.g., strengthening the application process, frequency
of submission, and enforcement) to improve vaccination
rates, interpersonal communication consisting of in-depth
discussions with hesitant parents are still influential and
necessary [37]. Having these important discussions may
be more effective when knowing both the direction of sup-
port as well as the health beliefs and healthcare characteris-
tics that influence parental stances toward requirements as
defined in this study.

Limitations

These results should be interpreted in the context of sev-
eral limitations. The study used a convenience sample of
individuals who are part of a survey panel and consented
to the study, and thus the results may not be representative
of the broader population of Indiana parents or generaliz-
able to other states. The data are also cross-sectional, and
causal relationships cannot be determined. Furthermore, the
self-report nature of the data is also subject to recall and
social desirability biases; however, the survey was anony-
mous to reduce chances of social desirability bias. Also, this
study was conducted just prior to the COVID-19 pandemic.
Given the increased emphasis on vaccine mandates during
the pandemic, parental responses may now differ. Despite
limitations, our (bring up sentence from below to this line)

study demonstrated the parental attitudes and characteris-
tics associated with both general and HPV-specific vaccine
requirements to inform policy makers of salient predictor
variables for improving vaccination support.
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