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LETTER

HPV vaccine requirements, opt-outs and providers’ support: Key studies missing
from a recent systematic review
William A. Calo a,b and Noel T. Brewer c,d

aDepartment of Public Health Sciences, Penn State College of Medicine, Hershey, PA, USA; bPenn State Cancer Institute, Hershey, PA, USA;
cDepartment of Health Behavior, Gillings School of Global Public Health, University of North Carolina, Chapel Hill, NC, USA; dLineberger
Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC, USA
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Vaccination requirements are of perennial interest to parents,
policymakers and researchers. In the last decade, school vac-
cination requirements have generated substantial media atten-
tion, with human papillomavirus (HPV) vaccination policies
garnering perhaps the greatest attention. Thus, we read with
interest the recent review on support for vaccination require-
ments by Gualano and colleagues1 that identified 29 articles,
including 9 articles on HPV vaccination. However, the review
missed at least 8 additional articles on HPV vaccination
requirements. The review’s search of the literature appears
to be the source of the omission.

Systematic reviews must balance sensitivity, making
searches flexible enough to retrieve as many articles as possi-
ble that may be relevant to the research question, and speci-
ficity, making sure those articles are certainly relevant.2 When
formulating a search strategy, systematic reviews should line
up on the side of sensitivity to avoid missing important
articles.2 To evaluate the review’s likelihood of an inclusive
search, we evaluated its search terms. They were brief:
“Compulsory AND vaccination” OR “mandatory AND
vaccination.”

These search terms do not reflected at least 5 best practices
for systematic searches.2,3 First, the search terms did not
include synonyms. “Vaccination” could also be “immuniza-
tion” or “shots.” More worrisome is the absence of the terms
“requirements,” “policy,” and “law.” Many researchers and
advocates prefer the term “requirements” because it is
descriptive without being pejorative. In comparison, the
terms “compulsory” and “mandatory” have a negative
connotation. Second, the search terms did not include alter-
native forms. These alternatives could include singular and
plural forms (e.g., “vaccination” and “vaccinations”) and verb
forms (e.g., “vaccinate”). Third, the search terms did not
include alternative spellings (e.g., “immunization,” “immuni-
sation”), limiting, for example, the representation of journals
that use the British spelling for these terms. Fourth, the search
terms did not leverage database indexes by using controlled
terms (e.g., MeSH terms in Pubmed; Index terms in Scopus).
Fifth, the search examined only two databases. Searching
multiple databases, such as EMBASE, CINAHL, and

PsycInfo can identify articles in international journals and
from disciplines not indexed in for example, traditional
US-based biomedical databases such as PubMed. The result
of not following these best practices is that the review missed
important findings.

To illustrate the limitations of the search, we ran a new ad
hoc search of free-text terms in PubMed: (“vaccine” OR
“vaccination” OR “vaccinations” OR “immunize” OR “immu-
nization” OR “immunizations” OR “immunise” OR “immu-
nisation” OR “immunisations”) AND (“requirement” OR
“requirements” OR “compulsory” OR “mandate” OR “man-
datory” OR “law” OR “laws” OR “policy” OR “policies”).
Following the methods described by Gualano et al., we delim-
ited our search to human vaccines, articles written in English,
Italian or French, and articles published after 2000 (we
searched records until September 27, 2018, the date when
the manuscript was originally submitted to the journal, as
the published work did not include the end date for the
search). We did not search the Scopus database or MeSH
terms in PubMed, nor did we use truncation (to include
various word endings) or wildcard symbols (to substitute for
any other character or characters in a word). Our search
(conducted on June 17, 2019) resulted in 10,628 records,
over twice as many as the 4,198 records identified by the
published review. Thus, it appears that the review missed at
least 6,400 records and did not screen them for inclusion.

To illustrate the limitations of the corpus of articles
reviewed, we relied on our knowledge of research on support
for HPV vaccine requirements. The review did not include at
least 8 articles4–11 from 8 unique studies that assessed sup-
port for HPV vaccination requirements in the US that we are
aware of (Table 1). In contrast, the review identified 9 HPV
vaccine-related articles, 5 from U.S. populations, 2 articles of
which reported on the same study’s data. Thus, the review
omitted at least half of the relevant articles in this area.

The result of omitting these articles is that the review also
missed several key insights. One insight missed by the review
is that support for vaccination requirements is substantially
higher when surveys describe an opt-out provision.5,7,8 After
describing a policy that allows parents to opt out, support
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increased from 21% to 57% among a nationally representative
sample of US parents;5 from 46% to 84% among parents of
girls in North Carolina, US;8 and from 59% to 92% among
a Hispanic-majority sample of parents in California, US.7 This
set of studies showed that support for requirements in the US
continues to be contingent upon the inclusion of opt-out
provisions that would clearly undermine the effectiveness of
these laws.12

A second insight missed by the review is that providers look
much like parents in their support for HPV vaccination school-
entry requirements. Three of the missing articles surveyed health
care providers.4,6,9 Their support for laws requiring HPV vaccina-
tion ranged from 32% in a qualitative study with 34 providers9 to
74% in a national sample of 775 physicians who practice pediatrics
and family medicine.4 This range is similar to that for parents.
Healthcare providers can be potent advocates for promoting the
adoption of vaccination policies (e.g., school-entry requirements)
and educational campaigns, often leading or playing key roles in
these efforts through their professional organizations.13

Our main point is that the previous review, at a minimum,
missed many articles. That said, we acknowledge that our new ad
hoc search was not exhaustive as we did not search several impor-
tant databases and did not use, for example, MeSH terms.We also
relied on our knowledge of the literature to identify some missing
studies but did not systematically screen records using multiple
reviewers and independent data extraction. Finally we did not
include studies on vaccination requirements for general vaccines
or non-U.S. studies. Using these additional approaches would
likely reveal even more extensive omissions than we show.

A new systematic review is urgently needed to fully
understand support for vaccine requirements. Working
with a medical librarian would likely facilitate and improve
the quality of reviews from early planning and question
formulation stages to dissemination activities.14 We encou-
rage systematic reviewers to consult with a medical librar-
ian prior to conducting their searchers, which is also a best
practice.14 They should also consider preregistering the
review using a standard system such as PROSPERO.15 In
the meantime, the current review is better viewed as
a narrative review of a part of the vaccine requirements
literature.
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