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Abstract

We developed an electronic medical record (EMR)-based HPV vaccine decision support intervention targeting
clinicians, (immunization alerts, education, and feedback) and families (phone reminders and referral to an
educational website). Through telephone surveys completed by 162 parents of adolescent girls, we assessed the
acceptability of the family-focused intervention and its effect on information-seeking behavior, communication, and
HPV vaccine decision-making. The intervention was acceptable to parents and 46% remembered receiving the
reminder call. Parents reported that the call prompted them to seek out information regarding the HPV vaccine,
discuss the vaccine with friends and family, and reach a decision. Parents whose adolescent girls attended practices
receiving the clinician-focused intervention were more likely to report that their clinician discussed the HPV vaccine
at preventive visits. The results of this study demonstrate the acceptability and potential impact on clinical care of a
comprehensive decision support system directed at both clinicians and families.

Introduction

The Human Papillomavirus (HPV) vaccine, which prevents cervical cancer, genital warts, precancerous lesions, and
other conditions, has been licensed since 2006 for used in adolescent girls.' Despite studies demonstrating the safety
and efficacy of the HPV vaccine,”* vaccination rates remain low compared to other adolescent vaccines, with only
32% of girls aged 13-17 years fully vaccinated in 2010.> Additionally, delay in vaccination is problematic because,
as HPV is often contracted shortly following sexual initiation,® it is important to vaccinate prior to sexual debut. In
order for the vaccine to be fully effective, all three doses must be received.' Families’ knowledge regarding the
vaccine is often incomplete or inaccurate”® and parents are known to have concerns regarding vaccine safety.”
Further complicating efforts to promote vaccination, many parents believe that vaccine receipt may lead to earlier
initiation of sexual activity,'" " perceive that their daughters are at low risk for contracting HPV,”? and prefer to delay
vaccination until the adolescent is older.” " Studies also show that many clinicians are more willing to recommend
the vaccine to older compared to younger girls." "

To address these challenges, electronic medical record (EMR)-linked clinical decision support (CDS) provides a
platform to provide a combination of educational content, reminders and feedback that may support communication
regarding HPV vaccines and promote successful implementation of HPV recommendations. CDS systems have
proven effective in modifying clinician behavior and improving patient outcomes by providing “clinicians, staff,
patients or other individuals with knowledge and person-specific information, intelligently filtered or presented at
appropriate times, to enhance health and health care.”'* " Additionally, developing scalable and robust approaches for
CDS design and implementation is among the top priorities for the American Medical Informatics Association and
the Office of the National Coordinator for Health Information Technology.'®

The objective of this study was to assess the acceptability of a decision support intervention, directed separately at

parents and clinicians, among parents of adolescent girls and its effect on HPV vaccine communication and decision
making.
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Background
Studies demonstrate that clinician recommendation is one of the strongest predictors of HPV vaccination rates."*

Therefore, interventions that increase the likelihood that clinicians recommend the vaccine may improve
immunization rates. Education for clinicians can support their ability to communicate accurate information regarding
HPYV vaccines and effectively address parents’ concerns. Audit and feedback, the approach of summarizing clinical
performance over a specified interval, has been extensively used to deliver performance information to clinicians.”?
Prior work has shown that this type of feedback may increase adherence to practice standards.” Additionally, studies
have shown that interventions using a multimodal approach including both education and feedback are more likely to
be effective than those using a single approach to improve vaccination rates.”

The use of health IT interventions targeting families is increasing in both pediatric and adult healthcare settings, and
many interventions focus on supporting families in receiving timely vaccination. Among adults, computer systems
have been used to generate mailed reminders for influenza vaccination.” For children, automatically dialed reminder
calls or automated letters based on immunization data from computerized registries have proven effective and cost-
effective.”®” Additionally, a recent study found text reminders sent to parents of adolescents to be effective in
increasing rates of tetanus-diptheria-acellular pertussis (Tdap) and meningococcal (MCV4) vaccination.” However,
these interventions did not provide educational content, and the approach of using automated systems to provide
educational content to families to support decision-making has not been widely evaluated.

Given the health benefit of the HPV vaccine,”* known barriers to immunization, and low rates of receipt, novel
strategies are needed to boost the initiation and completion of the vaccine series. Building upon previous work
utilizing a CDS intervention for routine pediatric and influenza immunization,* * our research team developed and
tested a CDS intervention for adolescent vaccines that targets both parents and clinicians with the aim of improving
vaccination rates among adolescent girls.

Methods

Study Setting

The clinical decision support intervention was implemented within the Children’s Hospital of Philadelphia (CHOP)
Pediatric Research Consortium (PeRC), a two state, hospital-owned practice-based research network including more
than 202,000 children and 33 practice sites linked by a common EMR, EpicCare (Verona, WI).

The intervention system was developed as part of a multi-site cluster randomized trial conducted at 22 of the PeRC
practices: 4 urban resident teaching practices and 18 primarily suburban non-teaching practices. During the 1-year
clinical trial, practices were randomized to receive clinician-focused decision support (education, immunization
alerts, and feedback) or no intervention. Within each participating practice, families of girls eligible for any HPV
vaccine dose during the study period were randomized to receive family-focused decision support (reminder phone
calls and referral to a vaccine education website) or no intervention. The clinical trial also included decision support
for tetanus, diphtheria and pertussis (Tdap) and menigoccocal conjugate (MCV) vaccines; however, the primary
focus of this study was the HPV vaccine.

Intervention Development and Structure

The intervention system we developed employed multiple evidence-based strategies to influence HPV vaccine
delivery and receipt in primary care. Figure 1 describes the flow of the system and how data analysis and reminder
delivery were integrated with the EMR. The system supported an immunization history and reminder engine that was
developed with logic from the CDC Immunization Schedules.'

Components of the Clinician-Focused Intervention

Education: We created an educational module for study clinicians, presented online and in live sessions. The module
was intended to help clinicians feel comfortable discussing the HPV vaccine with families and to provide them with
data to address concerns and motivate timely vaccination. The presentation included a review of published
guidelines for adolescent vaccines, the epidemiology of vaccine-preventable conditions, vaccine efficacy and safety
information, and local data summarizing the vaccination rates for HPV at study practices. We emphasized the
importance of clinician recommendation of vaccines to families’ vaccine acceptance.
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Immunization Alerts: In order to alert physicians during a visit that their patient was eligible for the HPV vaccine,
we created an alert system called the Immunization Care Assistant that was embedded in the EMR. This application
provided the clinician with an alert on all immunizations due and assisted the clinician by automating the order entry
process. Ideally, the alert would prompt the physician to engage the parent in a discussion about the HPV vaccine,
and to recommend that the adolescent receive the vaccine.
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Figure 1. Vaccine Delivery System Component Flow. The HPV vaccine intervention system employed multiple
evidence-based strategies to influence HPV vaccine delivery and receipt in primary care, including clinician-focused
immunization alerts, education, and feedback, and family-focused telephone reminders and direction to educational
content. The system was integrated with the electronic medical record (EMR) and supported an immunization history
and reminder engine that was developed with logic from the CDC Immunization Schedules.

Audit and Feedback: We generated quarterly feedback reports with information on vaccination rates and delivered
them to clinicians at study practices. The reports allowed each clinician to see their personal results and to compare
their rates with their own clinic or the entire ambulatory network.

Components of the Family-Focused Intervention

Reminder Phone Calls: We used the EMR to identify patients who were due for any dose of the HPV vaccine.
Automated, pre-recorded reminder phone calls based on this data were generated to notify parents that their child was
eligible for the vaccine just prior to a scheduled clinic visit or, if the child was due and no visit was scheduled, to
remind them to call the office to schedule a visit. Voicemail messages were left if the family did not answer. The
reminder also included a reference to online vaccine education materials the parent could access. Recorded telephone
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reminders were chosen in this study rather than text-messaged or emailed reminders because the parent email address
and specific permission to send an email or text message was rarely documented in the EMR at CHOP.

Parent-focused Education: Through the reminder phone calls, parents were referred to an educational website
containing evidence-based, family-centered content related to the HPV vaccine.

Assessing the Acceptability of the Intervention to Parents and the Effect on Clinical Decision Making

In order to understand the impact of the decision support interventions described above on families, we conducted a
nested cohort study involving telephone interviews of parents or guardians of adolescent girls enrolled in the clinical
trial.

Study Population

All subjects were parents or guardians of adolescent girls, aged 11-17 years and enrolled in the randomized
controlled trial, who had recently attended a preventive visit at a primary care practice participating in the study. We
enrolled parents of girls who were due for HPV dose 1 only, which enabled us to assess the effect of the intervention
on the decision to initiate the HPV vaccine series. We selected up to 8 families from each of the 22 study practices.
We purposefully sampled an approximately equal number of families from each arm of the family-focused
intervention and an equal number of families whose child had either received or had not received the first HPV
vaccine dose at the preventive visit.

Survey Instrument

The survey instrument included open-ended, yes/no and Likert scale questions that explored the acceptability of the
intervention, information-seeking behavior and communication between families and clinicians. The survey also
included basic demographic information.

Outcomes

In this report, the primary outcome of interest was the acceptability of the parent-focused intervention. This was
measured using an open-ended question regarding the subject’s first reaction to the reminder phone call. Effect of the
family-focused intervention on decision making regarding HPV vaccines was assessed through open-ended and
yes/no questions asking whether the subject was prompted by the call to seek information related to the HPV vaccine,
where that information was sought, if the call prompted them to discuss the vaccines with others, and whether
receiving the call made them more or less likely to receive the vaccine. Subjects were also asked whether they
remembered the vaccine web site listed in the call, whether they visited the site, and reasons for visiting or not
visiting the site. Effect of the clinician-focused intervention on the clinical encounter was assessed using multiple
choice and 5-point Likert scaled questions. These items assessed whether the subject remembered their child’s
clinician discussing the HPV vaccine with them at the visit, how strongly the clinician recommended the vaccine, and
whether HPV vaccination was described as required or optional.

Exposures
The primary exposures were (1) receipt of a family-focused reminder call and (2) enrollment in a practice receiving
the clinician-focused decision support.

Data Collection

The survey instrument used in this study was pilot-tested with 17 families in order to make minor modifications and
finalize the questionnaire. Once the survey was in its final form, we conducted phone interviews with
parents/guardians. Families were called shortly after the preventive care visit, and were identified using rosters
created from the EMR. Demographic information including race and age of the adolescent were obtained from
EMR. Verbal consent was obtained before administration of the questionnaire.

Data Analysis

Results were analyzed using descriptive statistics. Chi-squared tests or Fisher’s exact tests were conducted to
compare proportions between groups. All analyses were conducted using Stata 11 (Stata-Corp, College Station, TX).
This study was approved by the Children’s Hospital of Philadelphia Institutional Review Board.
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Results

Study Population

Telephone interviews were conducted with 162 parents/guardians of adolescent girls age 11-17 who were due for
HPYV dose 1 and had a recent primary care visit (Table 1). Overall, 64% of the parents enrolled in the cohort study
were white, 26% African American, and 10% other. 69% were parents of 11-13 year olds. The demographic
characteristics of the adolescents in this study did not differ significantly from those in the larger clinical trial, though
a slightly lower percent were in the 11-13 year age group (75% in the clinical trial, p=0.06).

Table 1. Characteristics of Study Participants

N (%)

Study Population 162
Race

White 103 (64%)

Black 43 (26%)

Other 16 (10%)
Age of Adolescent

11-13 112 (69%)

14-17 50 31%)
Parent Educational Level

Less than College 58 (36%)

College Degree 104 (64%)
Practice Location

Urban 31 (19%)

Suburban 131 (81%)
Received HPV Dose 1 82 (51%)
Attended Practice Receiving Clinician- 82 (51%)
Focused Decision Support
Received Family-Focused Reminder Call 80 (49%)

Acceptability of Family-Focused Intervention and Effect on Decision Making

Approximately half of the subjects were parents/guardians of girls who had been randomized to the family focused
reminder phone calls (80/162, 49%). Less than half of these subjects remembered receiving a reminder call that
mentioned vaccines (37/80, 46%). Among those who remembered receiving the call, responses indicated the call
was acceptable. The majority responded positively, with comments that they appreciated the reminder, were able to
prepare their child in advance for receiving an injection, or had the opportunity to look up information before the
upcoming visit. Only 2 parents reacted negatively by describing the reminder call as “pushy” or “inappropriate.”

Nearly half (16/37, 43%) of parents who remembered receiving a call about vaccines were prompted by the call to
seek information related to the HPV vaccine. Parents reported seeking information online, from friends and family,
and from their child’s clinician. Parents who identified as African American or other race were significantly more
likely than white parents to report seeking information about the vaccine (90% vs. 26%, p=0.001).

Twenty-seven percent of parents who remembered receiving a call about vaccines said the reminder call affected the
likelihood that they would have their child receive the vaccine. Two parents reported that the call prompted them to

stop delaying the decision. Those with a college degree or higher (including an associates degree) were more likely
than those with less than a college degree to report that the call affected their decision (37% vs. 0%, p=0.04).

Approximately half of the parents remembered hearing the study’s educational website mentioned during the call
(19/37, 51%); however, none of the parents interviewed had visited the website. Despite efforts by the research team
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to ensure the name of the web site was clearly articulated and repeated, reasons given for not visiting the site
included being unable to understand or remember the web address, having limited time or computer access, or feeling
they already had enough information on the HPV vaccine to make a decision.

Effect of the Clinician-Focused Intervention on the Clinical Encounter

Overall, 77% (125/162) of parents reported that their child’s clinician discussed the HPV vaccine with them at the
visit. However, parents who attended a practice that was receiving the clinician-focused decision support
intervention were significantly more likely to report discussion of the vaccine at the visit (84% vs. 70%, p=0.02).
There was no difference in the strength of the recommendation reported, however, with 68% of parents reporting
strong clinician recommendation in both groups (p=0.9). Across both groups, a majority of parents (§89%) reported
that the clinician described the HPV vaccine as optional as opposed to required.

Discussion

By implementing a comprehensive vaccine decision support system directed at clinicians and families, we integrated
multiple elements (clinician-focused reminders, education, and feedback as well as family-focused reminders and
education) into a coherent intervention informed by EMR data.

Despite concerns that sending reminders about a potentially sensitive topic like HPV vaccination would generate
controversy, the family-focused decision support was acceptable to families of adolescent girls who were due for the
HPYV vaccine and remembered receiving the call. There were few complaints from parents about the appropriateness
of the calls, and responses suggest that the calls had an effect on the decision making process. In fact, multiple
parents reported that the calls prompted specific behaviors including seeking out information, discussing the vaccine
with others, and giving thought to their decision, even if they had previously procrastinated. These results suggest
that, as long as a proper framework is used, family-focused decision support can be used in the context of
controversial medical issues such as HPV vaccination.

We found that half of the parents surveyed remembered receiving the reminder phone call. The finding that many
parents did not remember the call is not surprising, as other studies of reminder/recall interventions have found that
calls may be ignored by families or not reach them due to wrong numbers or other factors.*®*” However, nearly a third
of parents who remembered the call actually reported changed behavior as a result. These results suggest that phone
reminders might be an effective way of reaching families with decision support.

An additional component of the intervention in this study was the direction of families to a specific, evidence-based
website. Though we hypothesized that families would visit the website listed in the reminder phone call, none of the
subjects surveyed visited the site. This may be due to difficulty understanding or remembering the link to the website.
It is noteworthy that parents did report that they were prompted by the calls to seek out information elsewhere--from
other websites, family, friends or their child’s clinician. These results suggest that family-focused decision support
might lead to more informed decision-making on the part of parents, though reminder phone calls may not be the best
method of directing parents to specific educational content on the internet. Other vehicles for decision support,
including text message or email reminders, may better direct parents to specific web-based educational content.
However, in order to implement decision support using these methods on a large scale, information including email
addresses, text message capable phone numbers and permission to send health-related messages must be documented
as a part of routine practice, a workflow not yet adopted in many settings. Additionally, new patient portal systems
have the potential to deliver decision support and educational material to patients.*®* A web-based portal might
deliver vaccine reminders to patients by email and include links or direct access to patient education resources
tailored to specific families.

Our results suggest that aspects of the family-focused decision support intervention might work differently in parents
with varied demographic characteristics. For example, non-white parents were more likely than white parents to
report that the call prompted them to seek information about the HPV vaccine. Previous research has shown that
African American and Hispanic caregivers in some areas may have less knowledge regarding the HPV vaccine than
white caregivers;** it is possible that interventions designed to promote information-seeking might be particularly
effective in this group.

We also found that college-educated parents were more likely than those with less education to report that the call
affected the likelihood that they would vaccinate their child. It is possible that parents with less education preferred a
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greater level of clinician input. Prior research has found that caregivers with higher educational levels were more
likely to report intention to seek out information about the HPV vaccine online;* this may indicate greater confidence
in their ability to seek health information on their own. Further research is needed to evaluate the impact of the
decision support intervention among different subgroups of families.

This study had several limitations. First, the survey selection process was not random, but rather sought to obtain an
adequate quota of complete responses. Our goal was to assess the acceptability of the phone contact process overall
and among subgroups of families. Second, our survey instrument may not have captured all factors impacting the
acceptability of the intervention to parents. We asked an open-ended question, but did not probe specific barriers.
Additionally, we conducted the study in one health care system located in a single region of the country; as such, the
study population likely does not represent the entire U.S. population. However, our results do show that the
intervention was acceptable to parents of varying demographic characteristics and of younger as well as older
adolescents.

Conclusion

This study used the EMR as the foundation for a multifaceted intervention to improve adolescent vaccine delivery in
ambulatory settings. This approach is acceptable to families and might foster information-seeking, discussion with
family and peers, and decision-making.
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