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Abstract

Changes in the routine immunization schedule are common and may pose challenges to primary 

care clinics. We sought to assess the experiences of U.S. providers and clinic staff during the 

introduction of 9-valent HPV vaccine. In 2015–2016, we conducted a survey in a probability 

sample of 127 pediatric (40%) and family medicine (60%) clinics in three U.S. states. The 211 

respondents included clinicians (63%) and staff (37%). Overall, 83% of clinics stocked 9-valent 

HPV vaccine, with adoption ranging from 60% among early respondents to 100% among later 

respondents. Almost all respondents believed that providers in their clinics would recommend the 

9-valent vaccine as strongly as (66%) or more strongly than (33%) the quadrivalent vaccine. Over 

half (61%) had no concerns about the 9-valent vaccine, while others reported concerns about 

increased parental hesitancy (29%), private insurance coverage (17%), or other issues (10%). 

Respondents from pediatric versus family medicine clinics more often reported a concern 

(OR=2.06, 95% CI 1.02–4.15). Among the 169 respondents who stocked 9-valent vaccine, about 

half (56%, n=94) anticipated that providers in their clinics would recommend a “booster” dose of 

9-valent HPV vaccine for adolescents who had completed the 3-dose series with prior versions. 

Among the 42 respondents who did not stock 9-valent vaccine, few (17%, n=7) believed providers 

would recommend adolescents delay vaccination until it was available. In conclusion, providers 

and staff generally had positive views of 9-valent HPV vaccine and many had no concerns. For 

others, responses regarding parental hesitancy, insurance coverage, and the use of booster doses 

suggests opportunities for enhancing future educational support.
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INTRODUCTION

U.S. children routinely receive over a dozen vaccines before age 18, guided by the 

immunization schedule developed by the Advisory Committee on Immunization Practices 

(ACIP). To adhere to the schedule and maximize children’s protection against vaccine 

preventable diseases, primary care providers administer multiple doses of recommended 

vaccines, carefully timing administration by patients’ age. Previous research has indicated 

that even with the guidance of the recommended schedule providers and families may 

struggle find the process of keep children up-to-date challenging, particularly when 

immunizing older children [1]. In addition, parents often look to their pediatric primary care 

providers for guidance on newly introduced vaccines [2, 3]. Thus, understanding and 

addressing the challenges and potential concerns that providers and clinic staff identify when 

implementing changes to the recommended schedule may be important for providing insight 

into how to assist clinics during future changes.

The recent introduction of 9-valent HPV vaccine may serve as a case-study into how to 

support providers and staff during a change to the childhood immunization schedule. The 9-

valent HPV vaccine is an update to quadrivalent HPV vaccine, which has been part of girls’ 

immunization schedule since 2006 [4] and boys’ schedule since 2009 [5]. The U.S. Food 

and Drug Administration (FDA) approved the 9-valent HPV vaccine for use in December 

2014, and ACIP recommended it for routine use, in addition to the bivalent and quadrivalent 

versions of the vaccine, in February 2015 [6]. During the present study window, guidelines 

for administering the 9-valent vaccine were similar to those for the quadrivalent vaccine, 

with on-time vaccination requiring the receipt of three doses before age 13, although the 

recommendation was later updated to two doses [7, 8]. To better understand how primary 

care clinics experience changes to the recommended immunization schedule, we sought to 

assess provider and staff concerns and recommendation practices during the introduction of 

9-valent HPV vaccine, using data from a multi-state sample.

METHODS

Participants and procedures

Participants were clinicians and staff from primary care clinics enrolled in a larger study. 

Eligible clinics were high- to medium-volume pediatric and family practice clinics in three 

states (Illinois, Michigan, and Washington). We defined high- to medium-volume clinics as 

those having at least 500 adolescent patients, ages 11–17, according to the state’s 

immunization information system. Of the 285 clinics randomly selected and invited to 

participate, 148 (or 52%) accepted a 1-hour quality improvement (QI) session delivered by 

state health department personnel. The goal of these sessions was to help providers 
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understand and improve their clinics’ adolescent vaccination coverage through strategies 

such as the use of patient reminders.

Respondents from 127 of 148 participating clinics (86%) completed a subsequent survey. 

We offered 1.0 hour of free American Medical Association (AMA) Category 1 continuing 

medical education (CME) credit for participating in the session, including the survey. Within 

participating clinics, any clinician or staff member who attended the session was eligible to 

complete the survey, resulting in multiple respondents per clinic (mean= 1.7 respondents per 

clinic, range: 1 to 11 respondents). Out of 222 respondents, we excluded those with missing 

information on the questions pertaining to the 9-valent vaccine (n=11). Our final analytic 

sample consisted of the remaining 211 respondents.

We conducted our online survey from October 2015 to May 2016. Health department 

personnel distributed invitations to the survey using printed flyers and emails, and followed 

up with reminders to non-respondents by email and phone. The University of North Carolina 

Institutional Review Board reviewed the study protocol and determined the risk to the 

participants to be minimal such that informed consent was deemed unnecessary. The study 

was exempt from further review under the category of research for public benefit and 

service.

Measures

Our survey assessed specific concerns respondents had about the 9-valent HPV vaccine with 

one item that used the following response options: problems with private insurance 

coverage; problems with coverage through the Vaccines for Children (VFC) program; how 

to phase out current stock of 4-valent HPV vaccine; increased parental hesitancy; and no 

concerns.

With regard to recommendation practices, respondents indicated how strongly providers in 

their clinic would recommend the 9-valent HPV vaccine for 11- and 12- year-old patients in 

comparison to the previous versions of the vaccine; response options were more strongly, 

less strongly, or the same amount as previous versions. Respondents also indicated whether 

their clinic stocked 9-valent HPV vaccine at the time of the survey. Among clinics that did 

stock it, the survey assessed how often they believed providers in the clinic would 

recommend an additional dose as a “booster” to adolescents who had already completed the 

3-dose HPV vaccine series; response options were never, rarely, sometimes, often, or 

always. Among clinics that did not stock the vaccine, the survey assessed how often 

providers would recommend that their adolescent patients delay HPV vaccination until they 

could receive the 9-valent vaccine; the five response options also ranged from never to 

always.

The survey assessed characteristics of respondents, including clinical/staff role, number of 

years in that role, and sex. We further categorized respondents according to role to 

distinguish clinicians (physician, nurse, or other vaccine provider) from non-clinical staff 

(office manager, front office staff, or other). We used immunization information system data 

to assess clinics on type of practice or clinic (private versus other), specialty (family versus 
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pediatric), size (number of patients, ages 11–17), and HPV vaccination coverage (≥1 dose) 

among adolescents ages 11–12 years.

Statistical Analysis

To assess correlates of reporting a concern about 9-valent HPV vaccine, we fit generalized 

linear models with a logit link using Proc Genmod in SAS 9.4 (Cary, NC). These models 

accounted for clustering by clinic to allow for an unbiased estimate of the standard error [9]. 

Statistical tests were two-tailed with a critical alpha of 0.05.

RESULTS

Sample characteristics

Respondents—Almost two-thirds (63%) of the 211 respondents were clinicians, and most 

(94%) were female (Table 1). Similar proportions worked in private practice (53%) and 

other settings (47%). The majority of respondents (69%) had worked in their current role for 

five or more years. Respondents were located in Washington (43%), Michigan (31%) and 

Illinois (26%).

Clinics—Among the 127 clinics in this study, 60% were family medicine practices, and 

40% were pediatric practices. All clinics were VFC providers. Average HPV vaccination 

series completion among 11- and 12-year-old patients was 36% (SD 18%). At the time of 

the survey, 105 clinics (83%) stocked 9-valent HPV vaccine. Among clinics participating 

early in the study period (April to June 2015), 60% stocked the vaccine (Figure 1). Adoption 

increased over time, reaching 100% for clinics responding January to May 2016.

Concerns about 9-valent HPV vaccine

Over half (61%) of respondents reported no concerns about the 9-valent vaccine (Figure 2). 

However, a substantial minority reported concern about increased parental hesitancy (29%) 

or problems with private insurance coverage (17%). Few indicated concern about phasing 

out their current stock of quadrivalent HPV vaccine (6%) or VFC coverage (3%). 

Respondents from pediatric practices had twice the odds (OR=2.06, 95% CI 1.02, 4.15) of 

reporting any concern compared to those in family medicine practices (Table 1). Reporting a 

concern was not associated with working in private practice, respondents’ role (clinician vs. 

staff member), years in role, whether the clinic stocked the 9-valent vaccine, or clinics’ HPV 

vaccination coverage (all p>.05).

Recommendation practices

Almost all respondents believed that providers in their clinics would recommend the 9-

valent vaccine for their 11- and 12-year-old patients as strongly as (66%) or more strongly 

than (33%) previous versions of the vaccine. Among the 169 respondents whose clinic 

stocked the vaccine, over half (n=94, 56%) indicated that providers in their clinics would 

recommend an additional dose of the 9-valent HPV vaccine as a “booster” for adolescents 

who had already completed the 3-dose series some of the time or more often. Among the 42 

respondents whose clinics did not stock the vaccine, relatively few (n=7, 17%) believed that 
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providers would sometimes or often recommend adolescents delay HPV vaccination until 

the 9-valent vaccine was available.

DISCUSSION

The majority of primary care providers and staff in our multi-state sample reported favorable 

views about the introduction of 9-valent HPV vaccine. Respondents believed that providers 

in their clinics would recommend the 9-valent vaccine at least as strongly as the previous 

versions, with about one-third reporting that providers would recommend it even more 

strongly. Furthermore, when asked about four different concerns they might have about the 

9-valent HPV vaccine, the over half of the sample reported having no concerns. These 

findings are reassuring given that parents consistently identify providers’ recommendation as 

the most important facilitator of getting HPV vaccine [10, 11] and want their providers to 

exhibit high levels of confidence about the 9-valent vaccine [3].

Among providers or staff who did have concerns, increased parental hesitancy was most 

common. This finding is consistent with prior research that suggests providers perceive 

parents as being unsupportive of HPV vaccination generally [12] and uncertain about 9-

valent HPV vaccine specifically [13]. Interestingly, findings from a recent focus group study 

suggest that many parents prefer the 9-valent vaccine over previous versions, although some 

did report concerns about safety and other issues [3]. Because providers may overestimate 

parents’ hesitancy toward HPV vaccination [14], offering tips on clinical communication 

might help to facilitate schedule changes. For example, providers can communicate 

confidence in updated vaccines by treating them like any other vaccine and by avoiding 

descriptions such as “new” [15, 16].

While very few providers or staff in our study had concerns regarding coverage of the 9-

valent HPV vaccine by the VFC program, some expressed concern regarding private 

insurance coverage. The extent to which this concern may have affected providers’ 

recommendation of the vaccine, or parents’ decision for their child to receive it, is unclear. 

However, several studies have found that adolescents with private insurance are less likely to 

initiate the HPV vaccine series as compared to those with public insurance or eligible for the 

VFC program [17, 18]. Given that vaccination coverage constitutes a quality metric for 

private insurers [19], insurers themselves may facilitate smooth schedule changes by 

communicating to providers their ability to cover new and updated vaccines.

Providers and staff might have benefited from additional guidance at the time of 9-valent 

vaccine introduction regarding additional doses for children who had completed the series. 

Although ACIP does not make a recommendation with regard to additional vaccination with 

the 9-valent vaccine to children who completed the HPV vaccine series with the bivalent or 

quadrivalent vaccine [7], about half of respondents in our study who stocked the vaccine 

believed that providers in their clinic would recommend an additional dose of the 9-valent 

vaccine to those children. In a national study of parents of adolescents, this topic was also an 

area of confusion, with parents of previously vaccinated girls being uncertain as to whether 

they should seek a fourth dose [3].

Kornides et al. Page 5

J Community Health. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Finally, we were interested to note that adoption of 9-valent HPV vaccine occurred relatively 

quickly. Just two months after the ACIP recommendation, over half of clinics enrolling in 

our study stocked the 9-valent vaccine, and by October 2015, almost all did. This rapid 

adoption suggests that efforts to support changes to the recommended immunization 

schedule must also happen quickly, with provider education campaigns ideally occurring 

simultaneously with ACIP recommendations. In the case of 9-valent HPV vaccine, key 

informational resources were available soon after the ACIP ruling, which may help to 

explain why providers and staff reported largely positive perceptions of the transition [20].

Our findings should be interpreted in light of several strengths and limitations. We surveyed 

primary care providers and staff as part of a larger study, which gave us the opportunity to 

explore a novel topic, adoption of the 9-valent HPV vaccine, in a probability sample of 

higher-volume primary care clinics in three states. However, the generalizability of our 

findings to providers and staff working in smaller clinics or in other states is unknown. 

Further research is needed to understand the concerns of smaller clinics, particularly given 

that vaccine storage and handling may be especially challenging in the context of a low-

volume practice. Although the introduction of the 9-valent HPV vaccine was not an explicit 

focus of the larger study, it is also possible that some of provider and staff questions about 

the vaccine were addressed as part of their participation. For this reason, it is possible that 

our findings may underestimate providers and staff concerns.

CONCLUSIONS

Using data from a multi-state sample, we found that primary care providers and staff 

adopted the 9-valent HPV vaccine quickly after ACIP’s recommendation. Providers and staff 

expressed positive views of the 9-valent vaccine, and over half had no concerns. However, 

some reported concerns about increased parental hesitancy and private insurance coverage. 

In addition, we found variation in practice regarding the use of an additional dose of 9-valent 

HPV vaccine for adolescents who had already completed the HPV vaccine series. Our 

findings may serve as a case-study for understanding the experience of providers and staff 

during a change to the pediatric immunization schedule occur, and provide potential areas 

for educational support to ensure a smooth introduction of new vaccines in the future.
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Figure 1. 
Clinic adoption of 9-valent HPV vaccine
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Figure 2. 
Provider or staff concerns about 9-valent HPV vaccine
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