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ABSTRACT
Human papillomavirus (HPV) vaccination can prevent six types of HPV-related cancers, and approximately, 
54.2% of adolescents are up-to-date with the HPV vaccine in the United States. While moderate success 
has been achieved with provider- and parent-focused interventions, HPV vaccination in the U.S. lags well 
behind desired goals. In order to maximize HPV vaccination and prevention of HPV-related cancers, it may 
be prudent to consider state policy approaches, such as school-entry requirements as part of the patch
work of provider, parent, and structural interventions. In this paper, we reviewed the history of efforts to 
implement school-entry requirements for HPV vaccine, the challenges and benefits associated with 
implementing these requirements, and the evidence for the effectiveness of school-entry requirements. 
In addition, we presented new data from Rhode Island’s Immunization Information System (IIS) showing 
how their school-entry requirement, implemented in 2015, has impacted HPV vaccination rates. These 
registry data indicate that HPV vaccination rates improved significantly after the 2014–2015 school year 
and policy implementation, and add to the ongoing evidence supporting the value of school-entry 
requirements for HPV vaccination. School-entry requirements should be considered alongside other 
initiatives and policies for promoting HPV vaccine uptake. Taking a comprehensive systems approach 
to HPV vaccination is needed.
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In the U.S., human papillomavirus (HPV) is attributed to 
approximately 34,800 cancer cases per year for six types of 
cancers (anal, cervical, oropharyngeal, penile, vaginal, and 
vulvar).1 It is well established that HPV vaccination prevents 
pre-cancerous cervical lesions and genital warts.2,3 Further, 
a recent study out of Sweden shows that vaccination signifi
cantly reduces the risk of invasive cervical cancer.4 However, 
despite the HPV vaccine being licensed and available for over 
14 y, HPV vaccination coverage in the U.S. has failed to come 
close to the Healthy People 2020 goal of 80% series 
completion.5 The most recent National Immunization Survey- 
Teen data from 2019 show that only 54.2% of adolescents ages 
13–17 y had completed the vaccine series,6 indicating that 
substantial progress is still needed.

Most efforts at improving HPV vaccine coverage have 
focused on interventions designed to help healthcare providers 
make more effective recommendations for the vaccine, with 
other interventions targeting parental knowledge and attitudes 
or practice-level factors (e.g., provider prompts). Many of these 
interventions have proven to be moderately successful; none
theless, as noted above, HPV vaccination in the U.S. lags well 
behind desired goals. In order to maximize HPV vaccination 
and prevention of HPV cancers, it may be prudent to consider 
state policy approaches, such as school-entry requirements, in 

addition to provider, parent, and structural interventions. In 
this paper, we review the history of efforts to implement 
school-entry requirements for HPV vaccine, the challenges 
and benefits associated with implementing these requirements, 
and the evidence for the effectiveness of school-entry require
ments. In addition, we present new data from Rhode Island’s 
Immunization Information System (IIS) showing how their 
school-entry requirement, implemented in 2015, has impacted 
HPV vaccination rates.

HPV vaccine school-entry requirements in the U.S

School-entry requirements have had a history of success for 
other adolescent vaccines, including Tdap and meningococcal 
ACWY vaccines.7–9 Unfortunately, the HPV vaccine was 
excluded from school-entry requirements from the beginning, 
in part because it was considered a “different” type of vaccine 
largely due to the sexual mode of transmission for this virus, 
which increased stigma associated with this vaccine.10,11 As 
a result, the political capital needed to implement a school- 
entry requirement for HPV vaccination was considerable.

Shortly after HPV vaccine was licensed in 2006, several state 
legislatures introduced legislation to require HPV vaccine for 
middle school entry (in alignment with Tdap and 
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meningococcal ACWY vaccine requirements), but most of 
these efforts were unsuccessful. In 2007, the Texas governor, 
Rick Perry, instituted an executive order for an HPV vaccine 
school-entry requirement for females. This action was steeped 
in controversy, as it circumvented the legislature and concerns 
were raised about lobbying activities initiated by the pharma
ceutical company that produced the vaccine (Merck).12 As 
a result, the executive order was quickly overturned by Texas 
House Bill 1098.13 Since that time, in response to ongoing 
criticism, Merck has suspended lobbying efforts with state 
legislators.11

Shortly after the Texas controversy, Virginia (in 2008) and 
Washington, DC (in 2009) enacted imperfect 6th grade school- 
entry requirements for females. Virginia’s policy has remained 
unchanged over the years, while Washington, DC expanded 
their policy in 2014 to include males. In both jurisdictions, the 
procedures for opting out of HPV vaccine are simple and 
relaxed.14 In Washington, DC, for HPV vaccination only, 
parents are provided a link to an opt-out form on the govern
ment’s website. In Virginia, parents may easily opt out without 
providing documentation or cause.15

These early policy failures and resulting backlash created 
barriers for effective and meaningful policy development, leav
ing HPV vaccine school-entry requirement efforts in hiberna
tion for nearly a decade. In fact, the 2014 report from the 
President’s Cancer Panel16 concluded that there were too 
many barriers to implementation for school-entry require
ments to be considered a viable option. However, 1 y later, in 
2015, Rhode Island implemented gender-neutral HPV vaccine 
requirements for entry into 7th grade, through public health 
regulatory authority, not legislation.17 Puerto Rico followed 
suit in 2017,18 also through a regulatory process. Hawaii is 
planning to institute a school-entry requirement in 2021;19,20 

Hawaii initially planned a 2020 implementation but delayed 
this action due to the COVID-19 pandemic.

Challenges to, and advantages of, implementation of 
school-entry requirements

Significant challenges to enact school-entry requirements for 
HPV vaccine persist, and in many states, effective policies to 
enact school-entry requirements through legislative or public 
health regulatory authority are likely not viable for the foresee
able future. The significant push-back from anti-vaccine acti
vists and associated groups has created a political challenge. 
These groups continue to rally against new (or more rigorous) 
implementation of legislative school-entry requirements, as 
was seen in response to California Senate Bill 277, which 
discontinued religious and personal belief exemptions for vac
cines required for school entry.21 Similarly, the activity of HPV 
vaccine opponents increased substantially leading up to the 
implementation of Rhode Island’s HPV vaccine 
requirement.17 In addition, for states with relatively low HPV 
vaccine coverage, moving to a school-entry requirement may 
put enormous stress on the schools, health systems, and the 
HPV vaccine supply. There are lessons to be learned from weak 
unsuccessful policies (e.g., Virginia) as well as successful 

policies (e.g., Rhode Island) regarding potential pitfalls and 
strategies to overcome obstacles.22,23

As evidenced by Rhode Island, the benefits of effective 
gender-neutral school-entry requirements for HPV vaccina
tion are clear. An effective policy can ensure high vaccine 
coverage, which protects children’s health, protects society 
more widely through herd immunity, and helps to ensure 
health equity and reduction in health disparities associated 
with HPV-related diseases.24–26 Rhode Island’s universal free 
vaccine policy also removes financial barriers that might 
impede the implementation of school-entry requirements. In 
addition, research suggests that providers would be more com
fortable making a strong, presumptive recommendation for 
HPV vaccination if it is required for school entry.27 This 
evidence supports a synergistic effect whereby school-entry 
requirements lead to higher-quality provider recommenda
tions, thereby increasing HPV vaccine acceptance more than 
either approach alone.

Research evidence on the effects of school-entry 
requirements

Several studies have documented the ineffectiveness of the 
Virginia and Washington, DC HPV vaccine school-entry 
policies.23,28,29 As noted above, the school-entry requirements 
in these two jurisdictions were implemented in such a way as to 
almost ensure their failures. The research showing no effect on 
HPV vaccination rates essentially demonstrates that imple
menting flawed public health policies leads to a lack of positive 
public health impact. In 2014, the existing school requirement 
in the District of Columbia was expanded to include both boys 
and girls. Also, in 2014, the District of Columbia implemented 
a communication campaign about the importance of HPV 
vaccination and about the expanded school requirement. 
HPV vaccination for three doses increased by 28.6% in girls 
and 10.9% in boys that year.30

The implementation in 2015 of Rhode Island’s more strin
gent school-entry requirements for HPV vaccination provided 
an opportunity for reevaluation of the impact of this kind of 
policy. Studies using the difference-in-differences approach, 
which uses a quasi-experimental design to assess the policy 
changes as a natural experiment, highlighted that the change in 
HPV vaccination among boys in Rhode Island was significantly 
greater than in states without a rigorous school-entry 
policy.31,32 The same pattern of results was found for both 
parent-reported data and provider-confirmed data. Girls in 
Rhode Island already had the highest rates of uptake in the 
nation, so it was not clear that the school-entry requirement 
had a unique impact on their vaccination rates. A more recent 
assessment of all HPV vaccine school-entry policies also sup
ported the improved effect of these requirements on HPV 
vaccination uptake.33

Rhode Island IIS data analysis

The studies cited above show that Rhode Island’s school-entry 
requirement policy improved overall vaccine coverage for 
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boys, but not for girls. However, an important additional 
question is whether HPV vaccine school-entry requirements 
led to higher coverage at a younger age, such as in 7th grade 
when the vaccine is required. This effect would be important, 
as HPV vaccine induces a stronger immune response in 
younger, compared to older adolescents, and vaccinating 
younger adolescents helps to ensure that they are protected 
before exposure to the virus. To answer this question, we 
examined data from Rhode Island’s IIS database, which is 
included in KIDSNET. The IIS, maintained by the Rhode 
Island Department of Health, includes public school enroll
ment data starting from the 2015–2016 school year. Since the 
Rhode Island school-entry policy was enacted in 2015 – the 
same year the registry data were collected – we used vaccina
tion data from 8th graders in the 2015–2016 school year to 
represent the cohort of 7th graders in 2014–2015. 
Subsequently, we examined 7th grader HPV vaccination rates 
for 2015–2016 until the 2018–2019 school year. Each public 
school student had data on the date of HPV vaccine adminis
tration and sex. In 2014–2015, 57% of students had received 
the HPV vaccine compared to approximately 82% of students 
in later years after the policy enactment (Figure 1). Pairwise 
comparisons by school year were statistically significant for 
frequency of HPV vaccination comparing the 2014–2015 (pre- 
policy) school year to all other school years (post-policy), for 
the full sample, males, and females, respectively (p-values 
<0.0001). No statistically significant differences were observed 
between school years after the policy implementation. Thus, 
these registry data indicate that HPV vaccination rates 
improved significantly after the 2014–2015 school year and 
policy implementation.

Conclusion

The evidence is overwhelming that HPV vaccine school-entry 
requirements, when properly implemented, have a positive 
impact on HPV vaccine coverage. Building on Rhode Island’s 
success, we now see other jurisdictions making the transition. 
In 2018, Puerto Rico required HPV vaccination in schools and 
demonstrated a 90% success rate, even with turmoil from 
Hurricane Maria.18 Starting in July 2021, Hawaii will also 
require the HPV vaccine for school entry.19,20 Continued 
assessment of these policies is needed to contribute to the 
existing evidence of school-entry requirements for HPV 
vaccination.

Cancer is a public health priority with substantial invest
ment in prevention and treatment. Scientific progress has dis
covered a way to prevent a subset of cancers that cause 
significant morbidity and mortality. Unfortunately, the con
nection between HPV and sexual activity continues to plague 
progress with this vaccine. Consequently, the HPV vaccine is 
separated from other adolescent vaccines in policies for school 
entry.

School-entry requirements should be considered alongside 
other initiatives and policies for promoting HPV vaccine 
uptake. In fact, Roberts et al. (2018) found that 
a combination of policies, such as Medicaid expansion, poli
cies for pharmacists to deliver HPV vaccines, school-entry 
requirements, and sexual education mandates are associated 
with higher HPV vaccine uptake. In addition to campaigns 
and interventions to improve provider recommendations for 
the HPV vaccine, statewide policies can lead to downstream 
impact on HPV vaccination.34 A recent analysis of Medicaid 

Figure 1. Proportion of Rhode Island Adolescents in KIDSNET Registry Vaccinated for HPV by 7th Grade.
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expansion and HPV vaccine uptake supports improvements 
in vaccination in states that expanded Medicaid.35 Taking 
a comprehensive systems approach to HPV vaccination is 
needed. There is not one avenue, but a patchwork of initia
tives and policy, including school-entry requirements, that is 
needed to be successful in reaching the American Cancer 
Society’s goal of an HPV vaccination rate of 80% among 
13 y olds in 2026–20 y after the initial introduction of the 
vaccine.36
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