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Abstract

Background—Despite increasing awareness of the importance of a provider recommendation
for HPV vaccine, the U.S. has yet to achieve the Healthy people 2020 goal of 80% series
completion among adolescents. This failure indicates a need for further examination of the
modifiable influences on parents’ decision-making. Healthcare providers can influence parents’
HPV vaccination decision-making, but little is known about parents’ perspectives on the
counseling they receive. We sought to assess U.S. parents’ satisfaction with provider
communication about HPV vaccine and associations with vaccination behaviors.

Methods—~Parents of 11-to-17-year-old adolescents who discussed HPV vaccination with a
healthcare provider at least once (7=795) completed our online survey in Fall 2016. We assessed
their satisfaction with the discussion using the HPV Vaccine Communication Satisfaction Scale
(a=0.94). We examined associations between satisfaction (categorized as low, moderate, or high),
and three vaccination behaviors: refusal/delay, series initiation (=1 dose), and continuation (=2
doses among initiators) using multivariable logistic regression.
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Results—Most parents reported high (36%) or moderate (38%) satisfaction with provider
communication about HPV vaccination; fewer reported low (26%) satisfaction. Moderately
satisfied parents (vs. low) had lower odds of refusal/delay (aOR=0.59, 95% CI:0.38-0.89), and
higher odds of initiation (aOR=1.71, 95% CI:1.15-2.55) and continuation (aOR=2.05, 95% ClI:
1.24-3.40). The associations were stronger for highly satisfied parents (refusal/delay aOR=0.45,
95% CI:0.29-0.70, initiation aOR=3.59, 95% ClI:2.23-5.78, and continuation aOR=4.08, 95% ClI:
2.38-7.01).

Conclusions—Our study suggests that parent satisfaction with provider communication may
play an important role in HPV vaccination decision-making. Yet, communication satisfaction has
been largely unexamined in the HPV-vaccine literature to date. We introduce a brief, 7-item HPV
Vaccine Communication Scale that can be used to assess parents’ level of satisfaction with their
provider’s communication specific to HPV vaccine. We identify communication areas for
providers to prioritize when discussing HPV vaccine with parents.

Keywords
Adolescent health; HPV vaccination; cancer prevention; parents; patient education and counseling

1. Introduction

Although widespread use of HPV vaccine would prevent the majority of HPV-associated
cancers in the United States (U.S.), coverage is lower than for other adolescent vaccines [1-
3]. Parent behavior contributes to the suboptimal uptake: 36% of parents report declining
HPV vaccination for their children [4], and healthcare providers regularly encounter hesitant
parents in their clinical practices [5]. A high-quality provider recommendation that includes
a strong endorsement for same-day vaccination and an emphasis on cancer prevention is
associated with decreased parental refusal and increased series initiation and receipt of
subsequent doses [6]. While healthcare professionals’ increased awareness and emphasis on
the importance of a provider recommendation for HPV vaccine is encouraging, the U.S. has
yet to achieve the Healthy people 2020 goal of 80% coverage for series completion [1],
indicating the need for further examination of the modifiable provider influences on parents’
decision-making.

In contrast to the compelling literature on the influence of provider recommendations, there
is little available evidence regarding the role that parents’ satisfaction with provider
counseling plays in their decision-making about HPV vaccination [7]. Interest in assessing
parents’ satisfaction with providers’ communication has been spurred by recent research on
directive or “presumptive” approaches to recommending vaccines; although presumptive
recommendations are consistently associated with vaccine acceptance, early research with
parents of young children suggested that the approach might negatively impact patient
experience [8]. A comprehensive measure of parents’ satisfaction could facilitate research
and intervention development aimed at reducing hesitancy and increasing uptake. To address
this need, we used data from a national sample of parents of adolescents to develop the HPV
Vaccine Communication Satisfaction Scale. We then sought to estimate associations
between parents’ communication satisfaction and three HPV vaccination behaviors: refusal/
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delay during the initial discussion, series initiation (= 1 dose), and continuation (= 2 doses
among initiators).

2. Methods

2.1. Participants and Procedures

In September 2016, we conducted an online, cross-sectional survey of parents of
adolescents. Respondents were members of KnowledgePanel, a nationally representative
panel of U.S. adults maintained by the survey research company GfK [9]. GfK constructs the
panel using an address-based sampling (ABS) frame supplemented with follow-up phone
calls to nonresponsive households; this probability-based sampling methodology is designed
to more effectively recruit difficult-to-reach individuals, such as young adults and those in
low-response areas, as compared to random digit dialing alone [10]. GFK provides internet
service and a web-enabled device to households that lack these resources to ensure that
participation is accessible to lower-income adults. Panelists with established internet access
instead receive points toward small cash payments. These incentives are provided for
ongoing participation in the panel across multiple surveys.

We invited panel members who were parents of an 11- to 17-year-old child living primarily
in their households to participate in the survey. Of the 2580 invited parents, 1253 confirmed
having an age-eligible child, gave informed consent, and completed the survey. The
American Association for Public Opinion Research (AAPOR) formula 4 response rate was
59% [11]. We asked parents with more than one age-eligible child to complete the survey for
the child with the most recent birthday. For the present study, we focus on the subset of 795
parents who reported having discussed HPV vaccination with their child’s healthcare
provider at least once. Harvard Pilgrim Health Care Institute’s Institutional Review Board
approved the study protocol.

2.2. Measures

2.2.1. Initial refusal/delay—We assessed parents’ self-reported refusal/delay of HPV
vaccination for their child during their initial conversation with their child’s healthcare
provider with one item: “What did you decide to do about getting the HPV vaccine for
[child’s name]?”” We dichotomized responses to reflect initial refusal/delay (“To get itata
later visit,” “Not to ever get it,” or “To make a decision later”) vs. initial acceptance (“To get
it at that visit™).

2.2.2. HPV vaccination status—We assessed HPV vaccination status with the following
item: “How many shots of the HPV vaccine has [child’s name] had [12]?” We categorized
the responses, defining HPV vaccine series initiation as = 1 dose and series continuation as >
2 doses among those who initiated. Parents who initially refused/delayed were included in
these measures as they may have gone on to get HPV vaccine for their adolescent at a
subsequent visit.

2.2.3. Communication satisfaction—We assessed parents’ satisfaction with the
provider’s counseling during the initial conversation through 7 statements. Parents reported
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their agreement on a scale of 1 (strongly disagree) to 5 (strongly agree) that the provider: (a)
gave a clear message about getting HPV vaccine, (b) spent the right amount of time
discussing HPV vaccine, (c) used easy to understand language, (d) addressed concerns, (e)
gave the chance to ask questions, (f) discussed scheduling all shots, and their (g) overall
satisfaction with the communication. We adapted the items from existing measures of
general patient satisfaction with provider communication [13-16], as well as qualitative
studies of parent preferences for provider communication specific to HPV vaccination [17-
18]. We created the HPV Vaccine Communication Satisfaction Scale by averaging the
responses and categorizing the composite scores into low (mean score of 1-3.9), moderate
(4-4.9), and high (5) satisfaction based on similar cut-points for general patient satisfaction
scales [13-16].

2.2.4. Provider recommendation quality—We asked whether the provider
recommended HPV vaccination during the first discussion (yes/no). For parents who
reported receiving a recommendation, we used a validated index to assess if the provider
included up to 3 quality indicators in the recommendation: (a) said HPV vaccination was
important, (b) said the vaccine prevents cancer, and (c) recommended same-day vaccination
[7,19]. We summed the number of indicators that were included in the recommendation to
create a three-level measure of recommendation quality: no recommendation, low-quality
recommendation (0-1 indicators), or high-quality recommendation (2-3 indicators).

2.2.5. Vaccination confidence—We assessed parents’ confidence in adolescent
vaccination in general (not specific to HPV vaccination) with four items adapted from the
Vaccination Confidence Scale, a validated measure of parents’ vaccination beliefs (a=0.87)
[20, 21]. Parents reported their agreement on a scale of 1 (strongly disagree) to 5 (strongly
agree) with statements about vaccination (a) effectiveness, (b) safety, (c) importance, and (d)
the likelihood of their child getting a vaccine-preventable disease if unvaccinated. We
averaged responses to the four items and categorized vaccination confidence scores below
the median as low (1-4.4), and at or above the median as high (4.5-5).

2.2.6. Parent-provider relationship quality—Our survey assessed parents’ perceptions
of the quality of their relationship with their child’s healthcare provider using a validated
index of four items (a=0.78) adapted from Saha et al [22]. Parents reported their agreement
on a scale of 1 (strongly disagree) to 5 (strongly agree) with statements about (a) their
overall satisfaction with the quality of their child’s health care, (b) the extent to which the
provider gives them the information they need, (c) the extent to which the provider spends
adequate time with them, and (d) their overall trust in the provider. We averaged the
responses to the four items and categorized relationship quality scores below the median as
low (1-4.2) and at or above the median as high (4.3-5).

2.2.7. Demographics—~Parents reported their child’s sex and age (years). In addition,
they reported their child’s age at the initial conversation about HPV vaccine. We subtracted
the child’s age at the first conversation from the child’s age at the time of the survey to
determine the time in years since the first conversation. The survey company provided
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information on parents’ sex, race/ethnicity, marital status, and educational attainment, as
well as annual household income and geographic region [9, 23].

2.3. Statistical Analysis

To assess internal consistency of the standardized 7 items in the HPV Vaccine
Communication Satisfaction Scale, we estimated Cronbach’s alpha and the inter-item
correlation. We conducted a principal factor analysis with oblique rotation to allow for
correlation between factors to determine scale dimensionality. We fit and examined factor
loadings for one-, two-, and three-factor models. To select the number of factors to retain,
we assessed for factors with eigenvalues > 1, and changes in the curve of the scree plot. We
also examined each item individually to determine if it loaded meaningful on at least one
factor, and discarded items with loadings of < 0.30 on all factors [24]. We compared squared
means (transformed to improve normality) of communication satisfaction scores across
demographic subgroups using tests (untransformed means reported in text). To determine if
parents’ communication satisfaction differed by time since the initial conversation, we
compared scores between parents who discussed HPV vaccine with their doctor 0-1 years
prior versus 2 or more years.

We built separate multivariable logistic regression models to assess the associations between
parents’ level of satisfaction with provider communication and each of the three HPV
vaccination behaviors: initial refusal/delay, series initiation, and series continuation (among
initiators only). Based on their bivariate associations with the outcomes (p<0.10), we
adjusted all three models for provider recommendation quality, parents’ vaccination
confidence, parent-provider relationship quality, child age, time (years) from the first
conversation, parent race/ethnicity, and parent educational attainment. Finally, in exploratory
analyses to determine the relative contributions of different aspects of provider
communication on vaccination behavior, we used Pearson chi-square analyses to identify
associations between individual items in the HPV Vaccine Communication Satisfaction
Scale with each of the three HPV vaccination behaviors. We conducted all analyses using
Stata 14.2 (College Station, TX). Statistical tests were two-tailed with a critical alpha of 0.05
unless otherwise noted.

3. Results

3.1. Sample Characteristics and Vaccination Behavior

About one-fifth of the 795 parents in our sample were Hispanic (19%; Table 1) and one-
tenth were non-Hispanic black (9%). Over one-third (39%) had a high school degree or less
education. Respondents reported from all regions of the U.S. The average age of the child
was 14.2 years, and the initial discussion about HPV vaccine had occurred on average 2.1
years prior to the survey.

During their initial discussions with their child’s provider, over half (62%) of parents
indicated they had initially refused/delayed HPV vaccination. However, at the time of the
survey, over two-thirds (69%, 7=550) reported having initiated the HPV vaccine series for
their children (including 50% (7=249) of the 494 parents who initially refused/delayed).
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Among these initiators, 61% (/7=334) reported their child had received two or more doses of
HPV vaccine (series continuation).

3.2. HPV Vaccine Communication Satisfaction Scale

3.2.1. Scale development—The HPV Vaccine Communication Satisfaction Scale
demonstrated high internal consistency with Cronbach’s a=0.94 and average inter-item
correlation of 0.71. Visual examination of the scree plot and assessment of the eigenvalues in
the exploratory factor analysis solution indicated a one-dimension scale accounting for 99%
of the total variance. Each item had a factor loading on the one-factor solution of = 0.80
(Table 2).

Similar proportions of parents had moderate (38%) and high (36%) satisfaction with the
provider’s communication about HPV vaccine. The overall mean score on the scale was high
(4.3, SD 0.8). Mean scores were slightly lower among Hispanic parents compared to non-
Hispanic whites (4.2 (SD 0.9) vs. 4.3 (SD 0.8), p=0.03). Mean scores did not differ
significantly across other demographic subgroups or by the amount of time since the first
discussion (all p>0.05). Mean scores were also not significantly different between the 41%
of parents who had the initial conversation with their provider about HPV vaccine within the
last 0-1 years and the 59% of parents who had the conversation 2 or more years prior (4.4
(SD 0.8) vs 4.3 (SD 0.8)).

3.2.2. Associations with vaccination behaviors—In multivariable analyses, parents
with moderate (vs. low) communication satisfaction had lower odds of initial refusal/delay
(aOR=0.59, 95% CI 0.38-0.89; Table 3), and higher odds of series initiation (aOR=1.71,
95% CI 1.15-2.55) and continuation among initiators (aOR=2.05, 95% CI 1.24-3.40).
Parents who had high (vs. low) communication satisfaction also had lower odds of initial
refusal/delay (aOR=0.45, 95% CI 0.29-0.70), and higher odds of series initiation
(aOR=3.59, 95% CI 2.23-5.78) and continuation among initiators (aOR=4.08, 95% CI 2.38-
7.01).

3.3. Individual Scale Iltems

Among the individual scale items, over half of parents strongly agreed that their provider
used language that was easy to understand (67%; Table 4), gave them the opportunity to ask
questions (65%), and told them about scheduling all three shots (58%). Relatively fewer
parents strongly agreed that their provider gave a clear message about whether it was a good
idea to get HPV vaccine (50%), did a good job of addressing their concerns (49%), or spent
the right amount of time for the discussion (47%).

In exploratory analyses, strongly agreeing (vs. disagreeing or neither agreeing/disagreeing)
with individual scale items was associated with a lower prevalence of initial refusal/delay
and a higher prevalence series initiation and continuation (Table 3). For example, there was a
lower prevalence of initial refusal/delay among parents who strongly agreed that the
provider addressed their concerns (vs. disagreed/neither; 55% vs. 73%, p< .001). Series
initiation and continuation were both higher among those who strongly agreed that the
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provider addressed their concerns (initiation: 80% vs. 57%, p< .001; continuation among
initiators: 68% vs. 45%, p< .001).

4. Discussion and Conclusion

4.1. Discussion

Findings from this national sample of parents suggest that their satisfaction with healthcare
providers’ communication about HPV vaccine may influence their vaccination behavior.
While prior research has not shown an association between parents’ satisfaction with overall
provider communication and HPV vaccination behavior [16], our study is the first to
examine parents’ satisfaction across multiple items specific to communication about HPV
vaccination. The 7-item HPV Vaccine Communication Satisfaction Scale can be used in
future research to assess parents’ level of satisfaction with provider counseling about HPV
vaccine. The unidimensional scale demonstrated high internal consistency and did not vary
meaningfully across demographic subgroups, indicating that it can be used in diverse
populations. Parents who reported high (vs. low) satisfaction had approximately half the
odds of initial refusal/delay of HPV vaccination for their children, three times higher odds of
series initiation, and four times higher odds of series continuation among initiators. Our
findings contribute to the literature on provider HPV vaccine recommendations by
suggesting parents’ satisfaction with provider communication may play an additional role in
their decision to vaccinate.

In addition to the overall scale, we observed associations between each of the individual
scale items and parents’ vaccination behaviors. Increasing levels of agreement with items
such as clarity of message, addressing concerns, and discussing scheduling of future shots,
were each associated with decreasing prevalence of initial refusal/delay, and increasing
prevalence of series initiation and continuation. Our findings support and expand upon
results from previous studies regarding certain aspects of parents’ satisfaction with provider
communication. For example, parents who accepted (vs. did not accept) HPV vaccination
for their adolescent daughters in the 2010 NIS-Teen were more likely to report that their
provider spent enough time discussing HPV vaccine with them [25]. Furthermore, the
qualitative literature suggests that parents have decreased satisfaction with their provider’s
communication when they are given limited opportunities to ask questions or do not receive
a clear recommendation, and that these factors may present as barriers to HPV vaccination
acceptance [26-28]. Our study supports these previous findings, while adding further
evidence of the impact of multiple aspects of parents’ satisfaction with their provider’s
communication about HPV vaccine on vaccination behavior.

4.2. Practice Implications

The HPV Vaccine Communication Satisfaction Scale highlights actionable areas for
improving conversations with parents. For example, given that the majority of respondents in
our survey stated they received a provider recommendation for HPV vaccine, our finding
that only half felt the provider was clear about whether getting HPV vaccine was a good idea
for their child suggests that some providers may be giving ambiguous recommendations.
This finding is consistent with previous research, in which parents report receiving an
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equivocal provider recommendation for HPV vaccination, and many pediatric and family
care providers report that they do not strongly recommend HPV vaccine [18, 26, 28, 29].
The need for provider training in giving an unambiguous recommendation and allowing
adequate time for questions may be areas for quality improvement for clinics seeking to
increase their HPV vaccination coverage.

4.3. Study Strengths and Limitations

Our study’s strengths include a large, national sample of parents of adolescents who
discussed HPV vaccination with their child’s healthcare provider. The survey panel from
which our sample was drawn is similar in demographic compaosition to the U.S. population.
A limitation is the cross-sectional study design, which limits our ability to infer
directionality or length of time between communication and vaccination behaviors. It is
possible that parents who vaccinated (vs. did not) differentially remember their satisfaction
with the provider’s communication about HPV vaccine. This differential recall may result in
under- or over-estimation of the effect estimates. A second potential limitation is our study’s
reliance on parental report of vaccination behavior. Parental report has been observed to be
comparable to provider report for HPV vaccination status in prior studies, although it may
be less accurate for series completion, as well as for male guardians and those with public
insurance [30, 31].

Finally, the impact of the provider’s recommendation style on parent satisfaction with
communication is an area for future research. Both observational and intervention studies
have found increased vaccination uptake among parents whose providers used a bundled,
“announcement” style approach to recommend HPV vaccination, as compared to a
conversational or participatory approach [8, 29, 32]. However, there is conflicting evidence
regarding parents’ satisfaction with their visit experience when they receive announcement
(vs. participatory) style recommendations for vaccines [8, 33]. A previous qualitative study
of HPV vaccine hesitant parents found that while most reported receiving a strong provider
recommendation, those who went on to vaccinate (vs. those who did not) were more likely
to report having a conversation in which the provider gave reassuring and convincing
information in response to their concerns [34]. A recent intervention study demonstrated
improved HPV vaccination delivery among the clinicians who received presumptive/
announcement recommendation in combination with motivational interviewing training and
customized HPV fact sheets [35]. We speculate that a combination of an announcement-
style recommendation, with training in recommendation quality and aspects of provider
communication associated with higher parental satisfaction, may reduce hesitancy and
maximize HPV vaccine series initiation and follow through. Further research on parents’
satisfaction with a recommendation style and the influence of that satisfaction on HPV
vaccination behaviors is needed.

4.4. Conclusions

While a healthcare provider recommendation is instrumental in motivating acceptance of
HPV vaccination, findings from our national survey of parents of adolescents suggest that
their satisfaction with provider counseling also plays an important role in their decision-
making. The 7-item HPV Vaccine Communication Satisfaction Scale can be used in future
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studies seeking to assess parent perceptions of provider counseling. The items in the scale
point to areas providers can focus on to improve their communication and potentially
increase HPV vaccine series initiation and continuation.
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Highlights

Little is known about parents’ perspectives on provider discussions about
HPV vaccine.

How providers present HPV vaccination affects parent satisfaction with
communication.

Parents” communication satisfaction was associated with HPV vaccination
uptake.

Allowing for questions and addressing concerns may reduce vaccination
refusal or delay.
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Sample characteristics (7=795).

n (%)
Child characteristics
Sex
Male 407 (51)
Female 388 (49)
Age in years (mean, (SD)) 142 (1.9
Parent characteristics
Educational Attainment
High school degree or less 311  (39)
Some college, no degree 192 (24)
College degree or more 292 (37)
Race/ethnicity
Non-Hispanic white 538 (68)
Non-Hispanic black 70 (9)
Hispanic 150 (19)
Other 37 (5
Household characteristics
Annual income
<$35,000 156 (20)
$35,000-$74,999 217 (27)
>$75,000 422 (53)
Region of United States
Northeast 152 (19)
Midwest 196 (25)
South 262 (33)
West 185 (23)

Note. Data from 2016 national survey of parents of adolescents ages 11-17 years. SD -standard deviation.
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Table 2

Means and factor loadings for items in the HPV Vaccine Communication Satisfaction Scale (7=795).

Mean (SD) Factor loading
The doctor gave a clear message about whether getting HPV vaccine was a good idea. 42 (0.9 0.81
The doctor spent the right amount of time talking about HPV vaccine. 41 (1.0) 0.87
The doctor did a good job of addressing my concerns. 42 (1.0) 0.86
The doctor gave me a chance to ask questions. 45 (0.8) 0.84
The doctor used language that was easy to understand. 45 (0.8) 0.85
The doctor told me what | needed to know about scheduling all three shots. 43 (1.0) 0.80
Overall, | was satisfied with how the doctor talked about HPV vaccine. 43 (1.0) 0.90

Note. HPV-human papillomavirus; SD-standard deviation.

Responses to each item were on a scale of 1 (strongly disagree) to 5 (strongly agree).
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