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Indicated or elective? The association of providers’ words with HPV vaccine receipt
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ABSTRACT
Background: Appropriate provider recommendation is crucial to raising HPV vaccination uptake, yet scant
research has explored actual conversations between providers and parents, the effect of parental pre-visit
vaccine intention on vaccination, or the effect of conversation style on parental satisfaction with that
conversation.
Methods: We analyzed 146 audio-recorded clinical encounters between providers, parents/guardians, and
HPV vaccine-eligible adolescents, from May 2015 to March 2017, at eight practices in Northeastern U.S.
Parents completed pre-visit measures of intent to vaccinate and post-visit assessments of satisfaction with
vaccine conversations. We qualitatively analyzed transcribed audio recordings and evaluated associations
between providers’ vaccine introductions and vaccine receipt.
Results: Provider recommendations were empirically defined as “indicated” (clear recommendation that
the child receive HPV vaccination at that visit), “elective” (vaccination presented as optional), or
“contraindicated” (delay recommended). The vaccination rates were 87%, 68%, and 0% following
“indicated,” “elective,” and “contraindicated” presentations respectively. Providers’ statements attesting to
the vaccine’s value to the child did not affect receipt. Parental pre-visit intent to vaccinate was associated
with vaccine receipt: 100% for likely/very likely compared to 28% for very unlikely. The association
between vaccine recommendation style and vaccine receipt was most pronounced with undecided
parents, with 92% accepting vaccination after an “indicated” recommendation vs. 68% after an “elective”
recommendation. Satisfaction with vaccine conversations was high regardless of recommendation style.
Conclusions: The results suggest that the words used to introduce HPV vaccination have the potential to
inform parents’ HPV vaccination decisions. Providers should be encouraged to simply state, “Your child is
due for the HPV vaccine today.”
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Introduction

The HPV vaccine has the potential to prevent up to 90% of
HPV-related cancers.1 While the uptake of other adolescent
vaccines in the U.S. has been relatively swift, only 65.1% of
females and 56.0% of males aged 13–17 years initiated HPV
vaccination in 2016.2 The most consistent predictor of HPV
vaccination is whether a child’s medical provider recommends
the vaccine.3-5

Studies find that providers use different communication
strategies to recommend the HPV vaccine and that some styles
may be more effective at increasing vaccine receipt.6-11 How-
ever, most studies rely on providers’ and parents’ reports of
vaccine recommendation rather than on actual conversations,
and the validity of recall-based data may be limited by social
desirability and recall biases. In the only known analysis of
audio-recorded HPV discussions, Sturm et al. (2017) noted
that many pediatricians recommended delay or provided
parents with mixed messages about vaccination.9

Because scant research has explored actual conversations
between providers and parents, the effect of parental pre-visit
vaccine intention on vaccination, or the effect of conversation
style on parental satisfaction, we collected data on parental pre-
visit vaccine intentions, providers’ recommendation styles,

vaccine uptake, and parent satisfaction, using parent surveys
and audio-recordings of parent-provider-child vaccine discus-
sions during medical visits at samples of diverse participating
sites. Our analysis sought to: (1) identify different vaccine rec-
ommendation styles, (2) examine the associations between rec-
ommendation styles and HPV vaccine receipt, including
potential moderation of associations by parents’ intentions to
vaccinate, and (3) explore the potential effect of recommenda-
tion style on parents’ satisfaction with vaccine conversations.

Results

Demographic characteristics and parental baseline
vaccine intentions

The recruitment rate across our eight sites was 80% (208 of 261
parent-child pairs). Of the 208 parent-child pairs who were
recruited, 32 were excluded due to incomplete participation
(e.g. parent had to leave for work before completing the post-
visit survey) or ineligibility (e.g. revealed later in the visit to
have already received their first HPV vaccine). Because this
analysis specifically examined the potential effect of providers’
HPV vaccine recommendation styles on vaccination control-
ling for parental vaccine hesitancy, the sample was restricted to
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transcripts in which the parent completed all relevant portions
of the survey and the provider initiated the HPV vaccination
discussion. This resulted in the exclusion of an additional 30
cases. Reasons for exclusion of transcripts included parents or
children raising the issue of vaccination before the provider
(12), parents failing to complete the pre-visit vaccine intention
question (2), provider determination that the child was too ill
to receive vaccination at that visit (1), provider not mentioning
the HPV vaccine (i.e. missed opportunity) (5), parents answer-
ing the pre-visit vaccine intention question based on a sibling
also in the visit (1), lack of clarify about whether the provider
was recommending the HPV vaccine before the parent con-
sented (i.e. parent agreed after provider said the child would be
getting a number of vaccines but before the provider specified
which ones) (2), provider asking parent which vaccines the
child needed (2), parent not bringing the vaccine record (1),
and possibility that a vaccine conversation happened without
being recorded (4).

This left a total of 146 audio recordings for analysis in which
the providers initiated the HPV vaccine conversation (i.e. vacci-
nation was not brought up by the parent), and the parent indi-
cated their intent to vaccinate in the pre-visit survey. Study
participants were 46% White, 25% Hispanic, and 20% Black
(Table 1). Household income ranged broadly from less than
$25,000 to more than $200,000, with a median of about
$38,000. Variation in education was similarly broad: 35%
reported four or more years of college, while 14% did not com-
plete high school. Participating children were equally likely to
be male or female, but 83% of parents/guardians were female.
Prior to the medical visit, 41% of parents indicated that they
were likely or very likely to vaccinate, 34% were undecided, and
26% were unlikely or very unlikely. However, after speaking
with their medical providers, 74% of parents chose HPV vacci-
nation for their child at that visit.

Provider presentation of HPV vaccination:
Recommendation style and stated value

We identified two main dimensions of vaccine presentations:
(1) vaccine recommendation style, which we coded as indi-
cated, elective, or contraindicated and (2) the vaccine’s value to
the child, which we categorized as low, medium, high, or not
mentioned (Table 2). Presentations including statements such
as “You are due for the HPV vaccine” or “I recommend the
HPV vaccine” were coded as indicated because the staff mem-
ber’s language makes it clear that HPV vaccination is a recom-
mended treatment at the visit. In contrast, if staff discouraged
vaccination at any point in the visit, the presentation was coded
as contraindicated. Medical staff’s presentations were coded as
elective when they did not clearly express any recommendation
for the vaccination decision, thus framing the HPV vaccine as
an option that could be chosen if the parent wished: for exam-
ple, “If you want to start today, you can, or you can wait until
next year.” Statements that opened discussion of HPV vaccina-
tion with a non-directive question such as “Are you familiar
with the HPV vaccine?” were also coded as elective.

Medical staff expressed the vaccine’s value to the child in a
variety of ways, such as mentioning the vaccine’s cancer pre-
ventative benefits or strongly endorsing the vaccine.

Presentations were coded as high if staff framed the vaccine as
important, expressed a desire to have the child vaccinated, or
emphasized the risk of death from vaccine or pain to the child.
Presentations were coded as medium if the staff mentioned
cancer prevention but did not use language that emphasized
the vaccine’s or cancer prevention’s importance. Presentations
were coded as low if the provider mentioned the vaccine was
not important for the child at that time, e.g., when staff said to
a male patient that HPV vaccination would primarily benefit
women. Introductions where staff did not make any mention
regarding the vaccine’s value or did not endorse the vaccine
were coded as value not mentioned.

Association between provider recommendation style
and HPV vaccine uptake

The indicated style of presentation was observed in 78 of the
146 (53%) visit in 68 of these cases (87%), the child received
the first dose of the HPV vaccine series at that visit. In contrast,

Table 1. Child and parent demographics and summary statistics.

Percentage n

Child’s race
Black 20% 29
Hispanic 25% 37
Other 9% 13
White 46% 67

Child’s gender
Female 51% 75
Male 49% 71
Child’s age (years) Mean: 12 Range: 9–17

Parent’s race
Black 20% 29
Hispanic 24% 35
Other 8% 11
White 49% 71

Parent’s gender
Female 83% 121
Male 17% 25
Parent’s age (years) Mean: 43 Range: 28–69

Parent’s education
Less than high school 14% 20
High school degree or GED 20% 29
Some college / Associates degree 29% 43
Four-year college or higher 35% 51

Household income1

Less than $25,000 23% 33
$25,001-$50,000 23% 34
$50,001-$100,000 25% 36
$100,001-$200,000 12% 17
Greater than $200,000 4% 6

Parent’s intent to vaccinate prior to the visit
Very likely 18% 26
Likely 23% 34
Undecided 34% 49
Unlikely 12% 17
Very unlikely 14% 20

Child received HPV vaccine at visit
Yes 74% 108
No 26% 38

Parent’s satisfaction with vaccine recommendation1

Very satisfied 61% 83
Satisfied 25% 34
Somewhat satisfied 0% 0
Dissatisfied 0% 0
Very dissatisfied 4% 5
Not mentioned 2% 3

Percentages do not sum to 100% due to non-response for income question, and
addition of satisfaction question 2 months after study start.
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only 67% (n D 40) of the 59 parent child pairs that received
elective introductions chose to vaccinate (p D 0.006). None of
the nine parent-child pairs that received a contraindicated pre-
sentation vaccinated, even though six of the parents (67%)
reported prior to the visit that they were very likely/likely to
vaccinate their children at that visit.

The effect of recommendation style appeared to vary by
parents’ expressed intent to vaccinate. Recommendation style pri-
marily affected parents who reported that they were undecided
regarding vaccination immediately prior to the visit; there was lit-
tle difference when parents were likely or very likely to vaccinate,
or very unlikely to do so. As shown in the stratified analysis of
Fig. 1, among parents who were initially undecided, 17 of 25
(68%) who received an elective introduction decided in favor of
vaccination, but 22 of the 24 (92%) who received an indicated
introduction agreed to having their child vaccinated (p D 0.04).
Among parents who were very unlikely pre-visit but changed their
minds and vaccinated their children, written comments indicated
that it was not the initial presentation, but subsequent informative
conversations with their providers that made a difference, with
statements such as “She answered some of the questions I had”
and “She talked about how it prevents disease.”While adolescents
were present during these encounters, they rarely made statements
that appeared to influence vaccine receipt.

Association between vaccine value to child and HPV
vaccine receipt

Among the 146 parent-child pairs, 13% (nD 19), 25% (nD 36),
and 4% (nD 6) received high, medium, and low value presenta-
tions, respectively, while value was not mentioned to 58% (n D
85). In contrast to vaccine recommendation style, value state-
ments had no apparent association with vaccine receipt, either
when considering all parents together or stratifying by pre-visit
vaccine intent. Analyses also indicated little effect of value
strength, so low, medium, and high value categories were col-
lapsed into the single category.

Parent satisfaction with vaccine conversations

Satisfaction with vaccine conversations was uniformly high,
with no differences by vaccine recommendation style. As
shown in Fig. 2, among parents receiving indicated introduc-
tions, 74% (n D 51) were very satisfied, and 24% (n D 17) were
satisfied, compared to 61% (n D 33) and 32% (n D 17) respec-
tively for elective introductions (p D 0.29). Using an indicated
style did not appear to impact parents’ comfort with asking
questions or expressing their concerns to providers or parents’

Table 2. Example presentations by vaccine recommendation style and vaccine value to child.

Vaccine recommendation style
Vaccine value
to child Indicated Elective Contraindicated

Not mentioned You’re due for the HPV vaccine. And you can get the HPV vaccine if you want. And the HPV vaccine we can do next year.
Low (Male patient) You’re due for the HPV vaccine.

One of the primary reasons for getting
immunized is to help protect women.

Are you going to start the HPV vaccine today?
It’s a very common one that some people
have reservations about.

(11-year-old) I start talking about Gardasil just to
let you start thinking about it. I usually start it
at 12. Um, that’s against genital warts.

Medium The HPV vaccine is recommended to prevent
cancer.

If you want, you can start the HPV vaccine,
which prevents cervical cancer.

You got the info sheet on the HPV and that’s
something we definitely recommend. We can
probably start the series next year.

High Both of you can get a shot called HPV. And I
highly recommend it. Because it protects
against cervical cancer in women and genital
warts in men. And it’s – We routinely give it
to all children who are nine or above. Can we
go ahead and do that today?

The HPV vaccine. Um, it’s not only cervical
cancer, it’s penile cancer, anal cancer,
head and neck cancers, throat cancers, it’s
a lot of different things.

The HPV vaccine is very important and you can get
it starting next year.

Figure 1. HPV vaccination rate, by HPV vaccine recommendation style and parent
intent to vaccinate (N D 146).

Figure 2. Satisfaction with vaccine conversation, by HPV vaccine recommendation
style and parent intent to vaccinate (N D 146).

HUMAN VACCINES & IMMUNOTHERAPEUTICS 2505



feelings of autonomy, as indicated by free-response comments:
“I was very comfortable discussing and asking questions in
regards (sic) research studies and reviews” and “Doctor
explained the vaccine very well. Very informative and no pres-
sure to get it.”

Parental satisfaction did not appear to vary by inclusion of
value statements in vaccine introductions either when analyzed
by low, medium, high or no value statement, or when dichoto-
mized by the presence or absence of a value statement. Among
parents who received a presentation with a value statement, 73%
(n D 36 of 49) were very satisfied compared to 71% (n D 53 of
75) of parents who did not hear a value statement (pD 0.40).

Discussion

Our results suggest that introducing HPV vaccination as an
indicated medical treatment to eligible patients may increase
HPV vaccine uptake. Based on our analysis, we estimate that if
all parents in our sample had received an indicated rather than
an elective or contraindicated introduction, our total vaccina-
tion rate might have increased from to 74% to 87%. Our find-
ings are consistent with prior literature that demonstrates the
importance of provider recommendations.9,12,13 Our study
advances research, however, by identifying the specific charac-
teristics of a vaccine presentation that could encourage vaccine
uptake. The simple initial framing of HPV vaccination as a
“due” or “needed” vaccine appears to increase parents’ likeli-
hood of vaccinating, irrespective of whether the provider
describes the vaccine’s value in the initial presentation. Current
HPV vaccine initiation rates nationwide in the US have now
reached 60%,2 so ensuring that all providers present HPV vac-
cination as an indicated medical treatment to all age-eligible
patients could facilitate reaching the Healthy People 2020 goal
of 80% population-wide coverage.

In contrast, we found that a provider recommendation of
delay for any reason resulted in non-vaccination, even among
parents who wanted the HPV vaccine for their children. Nearly
67% of parents in our study who received recommendations to
delay by their providers expressed strong support for vaccina-
tion prior to the visit. Of note, all of these providers stated that
they supported HPV vaccination overall but were recommend-
ing delay of vaccination to a subsequent visit. Therefore, pro-
viders themselves may be unaware that they are in effect
withholding vaccination from a substantial proportion of
parents who wish to vaccinate. In theory, delay is not problem-
atic as long as vaccination is initiated in a timely manner. How-
ever, some parents who intended to merely delay vaccination
have reported that their children ultimately were never
vaccinated.10,14

We found vaccine recommendation style may be persuasive
for parents who are undecided about vaccination prior to
speaking with their providers. One explanation for this finding
may relate to perceived ambiguity in medical decision-making.
Ambiguity arises from confusion around the reliability and
trustworthiness of medical information and can occur when
patients receive incomplete or conflicting recommendations.15

Medical ambiguity is further complicated by patients’ rising
reliance on social and mass media for information, which casts
doubt upon medical professionals’ expert knowledge.16,17

Research on medical decision-making indicates that when con-
fronted with ambiguous information about potential benefits
and risks, people often judge risks pessimistically and avoid
making decisions – such as opting to delay vaccina-
tion.16,18,19,20,21 We theorize that one reason undecided parents
are less likely to vaccinate after an elective introduction may be
due to higher levels of perceived ambiguity. Thus, parents and
guardians who are unsure of whether HPV vaccination is
appropriate prior to their appointments may choose to delay in
the absence of a clear, unambiguous recommendation from
their healthcare provider. Being clear that the HPV vaccine is
recommended appears to play a far more important role than
expressing the value of vaccination, as we found that introduc-
tory statements about why vaccination is valuable to the patient
were not associated with vaccine uptake.

In contrast, parents with favorable attitudes toward HPV
vaccination at baseline are very likely to vaccinate their children
unless explicitly directed not to by their provider. Therefore,
strategies aimed at increasing parental confidence in HPV vac-
cination may also have worth. However, additional research is
needed to understand how to achieve this goal, as studies indi-
cate that educational messages intended to increase confidence
and dispel myths may paradoxically raise doubts and increase
perceived safety risks.22 As many negative messages are found
on social media, there is great interest in harnessing the influ-
ence of social media for positive outcomes, but little is known
to date about effective uses of this medium for increasing vac-
cine confidence.23

An important consideration when approaching vaccine
communication is parental satisfaction with the interaction. In
contrast to one study that noted a minor decrement in patient
satisfaction with the use of “presumptive” compared to “partici-
patory” language,24 we found that nearly all patients who
received indicated vaccine introductions were satisfied or very
satisfied with the interaction. Indeed, several parents wrote in
statements praising their providers’ vaccine-related communi-
cation. Our analysis exclusively examined the impact of vaccine
recommendation style – the first statement by the medical pro-
vider and thus the parents’ first impression of expectations
around vaccination. We did not explore the subsequent conver-
sations and negotiations that followed the initial opening, leav-
ing them for a separate analysis. Yet, for now, we note that
framing HPV vaccination as indicated does not appear to limit
subsequent conversations. Indeed, discussions following vac-
cine recommendations may be particularly important for hesi-
tant parents. Indeed, written comments from parents with
vaccine concerns prior to the visit who chose to vaccinate their
children indicated that informative conversations with pro-
viders influenced their decisions to vaccinate.

While our conclusion that stating HPV vaccine is indicated
for the child at the current visit tends to lead to vaccine accep-
tance has found support in previous studies, the data and anal-
ysis presented here are significant additions. First, we can
accurately assess provider HPV vaccine recommendation styles
and assess their association with vaccine receipt since we are
one of the few studies to base our analysis on actual parent-pro-
vider vaccine discussions. Second, we report on the apparent
interaction between parental intention to vaccinate, provider
communication, and vaccine acceptance. While we have known
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that both parents and providers affect vaccine conversations,
the interplay between parental attitudes and provider state-
ments in the context of a single medical visit has not previously
been examined. Third, we use audio recordings to link parent-
provider conversations with actual vaccine receipt in real time,
eliminating recall bias, and providing a data piece missing from
survey studies. Fourth, we report the effect that providers’ vac-
cine recommendation styles may have on parents’ satisfaction
with vaccine conversations. This is a relatively understudied
but important research gap since providers often report hesita-
tion to strongly recommend the HPV vaccine out of concern
that they will upset parents and harm their therapeutic relation-
ship. Based on our findings, that concern may be unwarranted.
The ability to reassure pediatricians that recommended com-
munication techniques are compatible with strong patient-pro-
vider relationships is crucial if we intend to design and
implement interventions based on effective communication
techniques.

So can providers be trained to introduce HPV vaccination as
indicated instead of elective? A randomized controlled trial by
Brewer et al. delivered a one-hour session to train providers to
“announce” versus have “conversations” about the HPV vac-
cine and demonstrated a 5% increase in HPV vaccination rates
for 11–12 year olds at intervention compared to control
clinics.9 While this is an important result, the magnitude of the
increase was small, and the extent to which providers imple-
mented “announcements” in practice was not evaluated. Thus,
additional research is needed to determine effective and effi-
cient ways to improve provider communication.

Limitations

This was a qualitative study of audio-recorded interactions
between clinicians, parents, and adolescents. Due to the explor-
atory nature of qualitative data and limited sample size, multi-
variable logistic regression analyses are not possible. While our
sample has substantial diversity related to race/ethnicity, paren-
tal education level, socioeconomic status, practice setting,
urban/suburban/rural variation, and baseline vaccine inten-
tions, all data were collected in the Northeast, which could limit
generalizability to other U.S. regions. We recruited only parents
who spoke either English or Spanish, although we had many
patients from other countries who spoke English in addition to
their native languages. In addition, non-participants could dif-
fer in important ways from parents who agreed to participate
in the study. Our data collection methods – asking parents to
complete surveys prior to visits and audio recording visits –
may have affected vaccine conversations and decisions. We
attempted to limit this bias to the extent possible by framing
the study as a general vaccine study rather than an HPV vac-
cine study, placing audio recorders in less evident positions in
the exam room, and not specifically alerting providers when a
visit was recorded. Social desirability bias may have affected
parents’ survey responses and providers’ recommendation
styles, though we tried to ameliorate this effect by ensuring that
research staff had no medical role in the clinical space, keeping
surveys anonymous, and not specifically informing providers
when visits were audio-recorded. We do not believe there was
significant social desirability bias as a substantial proportion of

parents expressed disagreement with current vaccine recom-
mendations, and many providers did not follow CDC recom-
mendations for vaccine discussions. If providers were
conscious of audio recording when discussing vaccination, then
recordings represent a best-case scenario for communication.
We do not believe there was significant recall bias related to
pre-visit intention, vaccine receipt, or satisfaction with the vac-
cine conversation because the pre-visit surveys were collected
immediately before the visit, the post-visit surveys were col-
lected within 10 minutes of the conclusion of the visit, and the
patient-provider conversations were audio-recorded in real
time. Finally, we did not explore conversations and negotia-
tions beyond the initial vaccine recommendation within the
scope of this paper as we wanted to focus solely on vaccine
introduction—an actionable target for behavior change—in
this analysis. Future research should validate these findings in
larger samples and may also more deeply explore the role of
adolescents in vaccine decision-making.

Conclusion

Introducing the HPV vaccine as a clearly indicated medical
treatment appears to substantially improve vaccination rates.
In this sense, we are advocating that providers present the HPV
vaccine similarly to other vaccines, by opening the conversation
with a simple statement such as: “Your child is due for the HPV
vaccine today.”

Patients and methods

Setting

Audio recordings of primary-care, clinical interactions between
medical staff and parents/guardians were collected between
May 2015 and March 2017 at three urban community health
centers and one hospital-based practice serving largely unin-
sured and Medicaid-insured patients and four urban and sub-
urban practices serving a mix of Medicaid-insured and
privately insured patients in the Northeastern United States.
The health centers and hospital-based practice are part of two
different affiliated networks. At all sites, clinical leadership
agreed to participate in the study. The eight practices served
diverse populations, including White, Black, and Hispanic
patients; immigrants from the Americas, the Caribbean, East-
ern Europe, and Africa; and patients of varying socioeconomic
and educational backgrounds. In the US at the time of this
study, out-of-pocket costs were not a barrier to vaccination
since all types of insurance in the US, including Medicaid, cover
HPV vaccination, while the federal Vaccines for Children Pro-
gram covers costs for uninsured children.

Participants

Parent/legal guardian-child pairs were eligible to participate if
the child was eligible to initiate HPV vaccination and the par-
ent spoke English or Spanish. Practice schedules were reviewed
to identify eligible patients. Research staff approached parents/
legal guardians of all eligible patients who had appointments
during the recruitment periods in the waiting areas or exam
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rooms to determine their interest in participating. After giving
written informed consent, parents completed two surveys, one
before seeing the provider and one immediately afterwards.

Parent/guardian surveys

Parents were asked to complete a 5–10 minute pre-and post-
visit survey. Along with demographic characteristics, the pre-
visit survey included a question on parental likelihood of
accepting HPV vaccination rated on a five-level Likert scale
ranging from very unlikely to very likely to vaccinate that day,
based on the NIS-Teen survey.25 To assess parents’ general vac-
cine hesitancy and to position the study as a general adolescent
vaccine study rather than one focused on HPV, parents were
also asked to assess a number of general vaccine statements.26

These responses are not evaluated here. The post-visit survey
asked parents whether the child had received the HPV vaccine
that day and how satisfied the parent felt with the vaccine con-
versations, rated on a five-level Likert scale ranging from very
dissatisfied to very satisfied. Participants were compensated
with gift cards.

Provider audio recording

All medical providers who discussed vaccination during the
patient encounter were recorded, including physicians,
advanced practice professionals (nurse practitioners and physi-
cian assistants), nurses, and medical assistants. Providers were
recruited through study physicians at each site; no compensa-
tion was provided. Nearly all eligible providers (98.5%; n D 132
of 134) agreed to audio recordings. The institutional review
boards of Boston University Medical Center and Harvard Uni-
versity approved this study.

Coding procedures

All vaccine-related verbal interaction by medical staff, parents,
and children was transcribed verbatim. Non-English transcripts
were transcribed in Spanish with English translation and coded
by two bilingual coders (RP and TE). Three coders (AF, TE,
and RP) read entire transcripts and determined where vaccine
introduction statements began and ended via consensus.

Our analytic approach draws upon the ethnography of com-
munication, particularly negotiation, and previous research on
HPV provision.9,27,28,29 We sought to identify providers’ pre-
sentational styles, that is, specific ways of formulating the pre-
sentation of HPV vaccination in the local context of a clinical
encounter associated with the receipt of HPV vaccination dur-
ing the clinical encounter. We audio-recorded entire visits but
focused on vaccine discussions, and specifically the language
providers used to present HPV vaccination as part of the
agenda of the visit, informed by previous research. We identi-
fied three phases of vaccine discussions: (1) providers’ initial
vaccine presentation to the parent/guardian and child; (2) par-
ent/guardian’s vaccine decision; and (3) if parents or children
had questions or concerns about vaccination, negotiations
about the vaccine. We focused exclusively on the initial vaccine
presentation because a) providers tended to repeat the same
language, or script, when introducing vaccines and b) parents’

vaccine decisions were often made following a short initial pre-
sentation. We compared cases where the vaccine was provided
and where it was not to define a parsimonious set of qualita-
tively distinct forms of presentation associated with vaccine
receipt. The association between type of presentation and
receipt of HPV vaccination was then examined further with the
chi-square test.

HPV vaccine receipt

HPV vaccine receipt – whether or not the child received the
HPV vaccine at that visit – was coded based on evidence from
the audio recording that the child was vaccinated (i.e. the por-
tion of the visit where the nurse administered the vaccine),
which occurred in 123 of the 146 recordings. If actual vaccine
administration was not recorded, we used parents’ post-visit
survey responses. To preserve patient anonymity, we did not
perform medical record review. However, the post-visit surveys
were completed before the parent and child left the healthcare
facility, minimizing the likelihood of recall bias. The association
between presentation style and vaccine receipt was assessed
using the chi-square test. Significance was accepted at p<0.05.
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