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Abstract

Purpose—We evaluated the feasibility of a multi-level intervention to increase HPV vaccine
initiation among adolescents.

Methods—We used a four-arm factorial quasi-experimental trial to assess feasibility and short-
term, preliminary effectiveness of a health system-level, gender-specific postcard campaign and an
in-clinic health information technology (HIT) system. Between August to November 2013, we
tested the intervention among 11-17 year olds without prior HPV vaccine claims in Florida
Medicaid or Children’s Health Insurance Program encounters (2773 girls and 3350 boys) who
attended or were assigned to primary care clinics in North Central Florida.

Results—At least one postcard was deliverable to 95% of parents. Most parents (91% boys’ and
80% girls’) who participated in the process evaluation survey (n=162) reported seeking additional
information about the vaccine after receiving the postcard. Only 8% (57 of the 1062) of
adolescents assigned to a HIT provider with an office visit during the study used the HIT system.
When compared with arms not containing that component, HPV vaccine initiation increased with
the postcard campaign [girls Odds Ratio (OR) = 1.6, 95% Confidence Interval (Cl) = 1.1-2.3 and
boys = not significant], the HIT system (girls OR = 1.5, 95% CI =1.0-2.3 and boys OR = 1.4, 95%
Cl=1.0-2.0), and the combined HIT and postcard intervention (girls OR = 2.4, 95% CI =1.4-4.3
and boys OR = 1.6, 95% CI=1.0-2.5).
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Conclusions—A system-level postcard campaign was feasible. Despite low recruitment to the
inclinic HIT system, the intervention demonstrated short-term, preliminary effectiveness similar to
prior HPV vaccine interventions.
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HPV vaccine; Florida; Medicaid and CHIP; intervention; health information technology;
reminders

INTRODUCTION

As of 2013, in the United States, only 57% of girls and 35% of boys aged 13-17 years had
initiated the HPV vaccine series (1). Furthermore, among girls, HPV vaccine coverage rates
are increasing at half the rate of other recommended adolescent vaccines (tetanus,
diphtheria, and acellular pertussis vaccine; and the meningococcal conjugate vaccine) and
did not increase between 2011 and 2012 (2). Florida is among the four states with lowest
HPV vaccine series initiation rates for girls (2). Interventions are needed to provide optimal
protection for boys and girls and reach the Healthy People 2020 goals of 80% of 13-17 year
old girls receiving all three doses (3).

Parents play a primary role in adolescents’ initiation of the HPV vaccine series (4). Yet,
parents’ decisions are affected by multi-level influences including their own beliefs (e.g.,
vaccine safety and efficacy), their child’s health care provider’s recommendation, social
influences, and their child’s opinion (5-10). Assuming vaccination is similar to other
behaviors (11), the largest probability of increasing HPV vaccine initiation is likely from
interventions that target multiple levels of influence (e.g., parent, adolescent, provider). To
date, however, few HPV vaccine interventions target more than one level of influence (12—
14).

We developed a multi-level intervention, called Protect Me from HPV, with two
components: (1) a system-level postcard campaign and (2) an in-clinic health information
technology (HIT) reminder system. The postcard campaign was designed to prompt parents
and adolescents to discuss the vaccine with their doctor. The HIT system was designed to
prompt adolescents to consider the HPV vaccine and address two vaccination barriers
identified by providers: time and discomfort discussing the vaccine with hesitant families (4,
15). By assessing vaccine interest, the HIT system differentiates adolescents who are likely
to initiate vaccination without significant time from adolescents who require more intense
discussions. Between August and November 2013, we assessed the feasibility and short-
term, preliminary effectiveness of Protect Me from HPV among 11-17 year old Florida
Medicaid and Children’s Health Insurance Program (CHIP) beneficiaries visiting clinics in
North Central Florida..

METHODS

Study population

We used identifiable Florida Medicaid and CHIP claims and encounter data to select 11-17
year old adolescents who met two criteria. First, adolescents could not have claims for the
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HPV vaccine (current procedural terminology codes 90649 or 90650) prior to the sample
draw (August 1, 2013). Second, to maximize the opportunity of adolescents visiting a
provider in study’s geographic area during the study period, we restricted our sample to
adolescents who: (1) were enrolled in Medicaid or CHIP in June 2013; (2) had a residential
zip code in North Central Florida defined as within Gainesville, Florida or a surrounding
Primary Care Service Area (Chiefland, Citra, Cresent City, Cross City, Interlachen,
Keystone Heights, Lake Butler, Lake City, Live Oak, Mayo, Ocala, Palatka, Starke,
Steinhatchee, Williston)(16); and (3) had at least one regular office visit between July 1,
2011 and August 1, 2013. Regular office visits were defined by the Child and Adolescent
Access to Primary Care Practitioners specification for office visits and preventive medicine
(current procedural codes: 99201-99205, 99211-99215, 99241-99245, 99381-99385,
99391-99395, 99401-99404, 99411-99412, 99420, 99429) (17). We obtained permission for
this use of the claims from the Florida Agency of Health Care Administration and the
Institutional Review Board at the University of Florida approved this project.

Study design

We used a quasi-experimental factorial design to assign adolescents to one of four study
arms: (1) postcard campaign, (2) in-clinic HIT system, (3) postcard campaign and in-clinic
HIT system, and (4) usual care (Figure). Because adolescents and their families have a
choice in their health provider and our budget limited the number of participating clinics, the
HIT system was only offered to adolescents attending specific providers, hereafter, called
HIT providers. For use of the in-clinic HIT system, we recruited all pediatric primary care
providers (27 doctors, 3 nurse practitioners, and 39 medical residents) from six primary care
clinics serving Medicaid and CHIP enrolled adolescents located in the Gainesville, Florida
Hospital Service Area (HSA) (16). Five clinics are part of an academic health center (four
general pediatrics and one family medicine) and one is a private general pediatric clinic.
While included in the sampling and design, the adolescents attending the private clinic
(n=221 patients) were excluded from the effectiveness analysis; we were unable to assess
vaccine initiation for these adolescents since the clinic referred all Medicaid and CHIP
adolescents to the health department for vaccination.

To identify adolescents most likely to visit the HIT providers, we selected all adolescents
who had Medicaid or CHIP claims for a visit or panel assignments to a HIT provider
between January 2012 and August 2013. For comparison, we identified adolescents without
claims or panel assignments to HIT providers between January 2012 and August 2013. We
did not identify the clinics or assess in-clinic care received for the comparison adolescents.

We further separated the HIT and comparison arms geographically to maximize baseline
vaccine initiation equivalence. When using adolescent residential zip codes within
Gainesville HSA, baseline vaccine initiation was higher for HIT than non-HIT providers
(Girls: 41% HIT versus 26% non-HIT providers and Boys: 26% HIT and 15% non-HIT
providers). More comparable baseline vaccination rates were found when comparing
adolescents from HIT providers with residential zip codes within Gainesville HSA to
adolescents not attending HIT providers and living outside of the Gainesville HSA: (Girls:
41% HIT versus 36% non-HIT providers and Boys: 26% HIT and 26% non-HIT providers).
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Thus, we restricted HIT arms to adolescents within the Gainesville HSA and comparison
arms to adolescents outside of the Gainesville HSA.

Among the identified adolescents within the HIT and the comparison arms, we randomly
assigned half of boys and half of girls to receive the postcard campaign. We assigned boys
and girls separately because postcards were gender-specific.

Intervention components

Postcard campaign—Following the learner verification framework (18, 19), we
developed a gender-specific postcard campaign to address the gender diversity in vaccine
series initiation and differential parental concerns (1, 8, 20). Behavioral experts developed
and refined postcards using an iterative approach with focus groups of parents of Florida
Medicaid and CHIP enrolled adolescents. The final postcards (2 for girls and 2 for boys)
were 6 by 8 inch full-color cards with images of adolescents and parents and information in
English and Spanish about vaccine benefits, costs, side-effects, and safety. All postcards
urged parents to discuss vaccination with the adolescent’s health care provider.

Prior to sending postcards via first class mail to parents of each selected adolescent, we
updated addresses from Florida Medicaid and CHIP enrollment files with the National
Change of Address Database. Families received two postcards specific to the gender of their
selected child (1387 girls and 1764 boys). Postcards were sent at the study start (August 19,
2013) and two months later (October 7, 2013). Both postcards were undeliverable for 4.7%
of families.

Among parents who received the postcard campaign, 200 parents of boys and 200 parents of
girls were randomly sampled to assess postcard acceptability with a three-page survey. The
survey included questions on postcard receipt recall, reactions, and impressions and was sent
via courier with $5 cash and a hand-stamped return envelope one month after the final
postcard mailing (November 1, 2013) and two months later to non-responders (January 28,
2014).

HIT system—Based on provider focus groups and an existing in-clinic HIT system
assessing general health risks, we created a 4—6-question system (offered in English and
Spanish on tablet computers) for adolescents to verify vaccination history and indicate
interest in learning about the vaccine. Within the system, adolescents could choose to
participate in a four-page follow-up survey sent via courier with $5 cash and a hand-stamped
return envelope.

The HIT system summarizes adolescent responses for providers in real-time via color-coded
screens. Green screens identified interested adolescents who agreed they were unvaccinated.
Red screens identified adolescents who thought they had received at least one dose of the
vaccine or were uninterested. Providers were asked to offer the vaccine to adolescents with
green screens and follow usual care for adolescents with red screens. We made
improvements based on an 8-person pilot.
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Providers and front office staff were trained to use the HIT system during one-on-one
meetings with study staff. Additionally, study staff guided clinic staff use of the HIT system
with their first patient and routinely visited clinics to address questions.

The HIT system included a list of all adolescents identified as unvaccinated. Between
August 14, 2013 and November 15, 2013, front office staff were asked to offer the HIT
system to parents of adolescents included on the HIT system list who visited the clinic.
Front office staff were asked to record parent refusals and inform providers of the
participant’s screen color. For each HIT participant, providers were asked to complete a 6-
question survey embedded within the HIT system about their HPV-related actions during the
adolescent’s visit.

HPV vaccine series initiation

We considered vaccine initiation as the adolescent having at least one HPV vaccine claim
during the study period (August 14, 2013 to November 15, 2013) reported by April 1, 2014
regardless of where the vaccine was received. Because claims can be submitted up to 90
days following the service date and there was a 12-day delay between the sample draw and
the study start, 419 sampled adolescents had claims for the vaccine prior to the study start.
We excluded these adolescents from the effectiveness analysis.

Statistical analysis

We estimated the frequency of process measures and used Fisher-exact tests to evaluate
differences. We used survey logistic regression to assess the effect of the individual and
combined intervention components on HPV vaccine initiation while adjusting for clustering
within household. All analyses were conducted with SAS software version 9.3 (SAS
Institute, Inc., Cary, NC). When possible, we stratified analyses by gender because we
sampled boys and girls separately. In multivariable analyses, we adjusted for adolescent’s
race/ethnicity, age, and health program type (Medicaid or CHIP). We were unable to cluster
analyses by clinic because we could not identify the clinics for the adolescents attending
non-HIT providers; Florida Medicaid and CHIP Master Provider file does not group
providers by clinic and frequently has outdated office locations. For logistic regression
models, statistical significance was determined by 95% confidence intervals for Odds Ratios
(ORs) that did not include the null value.

We performed three secondary analyses. First, because recruitment to the HIT system was
low, the differences in HPV vaccine initiation between HIT and non-HIT assignees among
adolescents who have a regular doctor visit during the study period was similar to baseline
initiation rates for HIT and non-HIT groups. Thus, we evaluated the potential for selection
bias by comparing vaccine initiation between HIT and non-HIT providers. Second, to
estimate the potential of the HIT system to influence initiation rates, we estimated short-
term, preliminary effectiveness of the HIT among adolescents who had a regular office visit
during the study and, if assigned, used the HIT system. Third, to assess if HIT was effective
within HIT clinics, we compared HPV vaccine initiation among users and non-users of HIT
who had a regular office visit during the study.
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Demographics

Adolescents were racially and ethnically diverse: 47% non-Hispanic white, 26% non-
Hispanic black, 14% Hispanic, and 13% other racial/ethnic groups. Most (81%) were
enrolled in Medicaid. The average age was 13.7 years (sd = 2.0).

Parents’ Reaction to the Postcard Campaign

The postcard survey was completed by 162 of 400 (41%) randomly sampled parents.
Responders were similar to the overall sample by race/ethnicity, program enrollment, and
adolescent’s age. Over half (61%) of the parents responding to the postcard survey
remembered receiving at least one postcard. Among parents who remembered the postcards,
general reactions were favorable (Table 1). Upon receiving the postcards, 21% of parents
made an appointment to talk to their child’s doctor about the vaccine and most parents (91%
boys’ and 80% girls) sought additional information in some way.

Parents’ comprehension of postcard content varied across topics. Vaccine benefits were
highlighted on both sides of the postcards and most parents (80% boys’ and 82% girls’) felt
benefits were communicated. All of the postcards mentioned that the vaccine was free, but
only 35% of boys’ and 41% of girls’ parents thought the postcards told about cost. While
only one of the two postcards mentioned side effects, 58% of boys’ and 63% of girls’
parents recalled receiving safety information.

HIT system process and user reactions

Across all clinics and all visit types, during the three months of the study, 73 adolescents
used the HIT system (8% of adolescents assigned to HIT providers who had a regular office
visit). While real-time offer rates were not routinely collected, interviews with recruiters
suggest most families were never offered participation in the HIT system. Few refusals were
documented: 9 parents and 8 adolescents. Compared to the sample, HIT participants were
less likely to be non-Hispanic white (25%) or Hispanic (9%) and more likely to be non-
Hispanic black (38%) or from other racial/ethnic groups (29%) (p<0.0001).

Nearly all (93%) of HIT participants were enrolled in Medicaid. Nearly one-third (30%) of
adolescents who used the HIT system did so during acute visits. Most (71%) adolescent
agreed to receive the follow-up survey, among which 29 (40%) returned a completed survey.
Providers completed visit-specific surveys for 90% of the HIT participants.

Among adolescents confirming they were unvaccinated (64%), half (53%) were interested in
learning more about the vaccine (Table 2). On the day of the clinic visit, approximately two-
thirds of unvaccinated and interested adolescents discussed the HPV vaccine with their
provider, but only a third initiated the vaccine series. For adolescents who reported they
were uninterested in the vaccine, providers (68%) were more likely than adolescents (38%)
to report they had vaccine discussions and none of these adolescents initiated the vaccine.

About one-third (36%) of the adolescents identified from claims as unvaccinated reported
they had initiated the HPV vaccine series. Without additional information, we cannot
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reconcile the differences between the claims and the adolescents’ report. For adolescents
who reported they had already initiated the series, providers (80%) were more likely than
adolescents (40%) to report vaccine discussions. Unlike uninterested adolescents, providers
(57%) and adolescents (20%) reported vaccines were received during these visits.

HPV vaccine initiation

During the three-month study period, 5% (288 of 5663) of adolescents initiated the HPV
vaccine series. The odds of HPV vaccine series initiation increased with the postcard
campaign (60% among girls and not significantly among boys), with the HIT system (50%
among girls and 40% among boys), and with the combined postcard campaign and HIT
system (140% among girls and 60% among boys)(Table 3). Results were similar in analyses
adjusted for race/ethnicity, age, and program type, but the estimated effect of the HIT
system among girls was non-significant.

About half (41%) of the adolescents had a regular office visit during the study period.
Among adolescent with office visits, vaccine initiation rates are similar between HIT and
non-HIT provider groups [Girls OR = 1.2, 95% Confidence Interval (CI) =0.8 to 1.7 and
Boys OR = 1.0, 95% CI = 0.7 to 1.4]. Because very few of the adolescents assigned to HIT
actually used the system, the similarities between HIT and non-HIT providers are reflective
of provider baseline rates and not the HIT system effectiveness. Thus, the similar baseline
rates suggest non-HIT providers are a reasonable comparison group.

To estimate the potential of the HIT system to improve vaccine initiation if recruitment
could be improved, we considered only the adolescents who actually interacted with the
system as HIT exposed. Compared to adolescents in the control group who had regular
clinic visits, HPV vaccine initiation was three times higher among boys and girls who used
the HIT system (Table 4). Among girls, the combined intervention demonstrated potential
synergistic effects (OR = 5.9, 95% CI = 1.6 to 21.8). Even within HIT assigned adolescents,
HIT users were three times more likely to initiate the vaccine than non-users (Girls OR =
3.3,95% Cl =1.2t0 9.0 and Boys OR = 3.6, 95% CI = 1.7 to 7.5) further indicating that the
observed HIT increase was likely due to the HIT system and not the difference between HIT
and non-HIT providers.

DISCUSSION

A multi-level postcard and HIT system intervention was feasible and preliminary evidence
suggests a two-fold increase in the three-month HPV vaccine series initiation rate among a
low-income population of adolescents in North Central Florida. Compared to prior HPV
vaccine interventions (12, 21, 22), over the short-term, our intervention was similarly
effective as assigned. Although the intervention experienced difficulties with incorporating
the HIT system into the clinic workflow, the effectiveness of the HIT system among users
suggests if recruitment to the HIT system was improved the combination intervention is a
promising strategy to improve HPV vaccine series initiation.

The postcard campaign was successful in reaching the homes of nearly all adolescents and
prompted most parents who recalled receiving postcards to seek additional information. The
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postcard campaign had a modest short-term, preliminary effectiveness on vaccine initiation,
but appeared to work synergistically with the HIT system among girls. Furthermore, the true
effects of the postcards may take longer than three months to realize since parents may wait
for regular preventive care visits to discuss the vaccine with their child’s doctor.

Protect Me from HPV demonstrated similar short-term, preliminary effectiveness in
increasing HPV vaccine initiation among adolescents to prior interventions (21, 23-25). We
found similar percentage point changes in incidence of vaccine initiation (3% to 4%
compared to prior findings of 2% to 9%) (21, 23-25). Our relative increase in HPV vaccine
initiation (ORs: 1.6 to 2.5) is also similar to prior interventions (Relative Risks: 1.0 to 2.5)
(21, 23-25). Secondary analyses suggest that with improved recruitment to the HIT system
the intervention may be more effective than prior interventions.

This study had three important strengths. First, we evaluated HPV vaccine receipt as our
outcome and measured receipt with a medical database of Medicaid and CHIP claims that is
not susceptible to self-report bias. Many prior HPV vaccine interventions aimed to change
vaccine intentions that may not translate to vaccine receipt or used self-reported vaccination
(12, 26-28). Second, our study used a large (2773 girls and 3530 boys) sample of low-
income girl and boy adolescents within the age group recommended for universal
vaccination (mean =13 years). Few other studies have considered HPV vaccine outcomes
among young adolescents (21, 23, 24). Third, the Protect Me from HPV intervention has the
potential to reduce the burden on individual clinics to improve vaccination. The feasibility
and receptiveness of parents to postcards sent at the system-level suggest that the
responsibility of sending vaccination reminders and educational material to families can be
shifted from individual clinics to the health-systems. Furthermore, while we experienced
difficulties incorporating the HIT system into the clinic workflow, the preliminary data
suggest that provider time can be effectively triaged with the HIT system since only half of
the unvaccinated teens were interested and providers did not convert any uninterested teens.

The study had three important limitations. First, we did not randomize assignment of the
HIT system. Thus, it is possible that some of the effects of the HIT system could be
attributed to differences between the HIT and non-HIT provider practices or patients rather
than the HIT system itself. Our secondary analyses, however, suggest vaccination rates were
similar between HIT and non-HIT providers and the HIT system was effective even among
HIT providers. Second, like all single system records of vaccination (29), the Medicaid and
CHIP records likely contain incomplete information as suggested by patient interactions
with the HIT system. For example, adolescents who received the HPV vaccine at the Health
Department may not have claims in Medicaid and CHIP. Unless claims submission
procedures differ systematically between HIT and non-HIT providers, which we have no
reason to suspect, the limitations of the claims data should have little influence on the
effectiveness analysis. Identification of unvaccinated adolescents could be improved by
incorporating medical records and vaccine registry data. Third, while common with
recruitment to research by clinical staff (30, 31), recruitment to the HIT system was low.
Efforts to improve recruitment could include better incorporation with workflow, recruiter
incentives, increased training to elevate recruiters’ confidence, and real-time feedback on
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recruitment performance (32—34). Our population exposed to HIT is of similar size as
intervention groups from several HPV vaccine studies (range 50-100) (6, 12, 13, 35, 36).

Our data suggest that a postcard campaign aimed at parents and an in-clinic HIT provider
reminder system is feasible and may improve HPV vaccine series initiation among 11-17
year olds. Administering postcard campaigns at the system-level rather than the clinic level
may relieve the pressure on individual providers while producing a similar increase in
adolescent vaccination. Further study is required to incorporate the HIT system into a
variety of clinic workflows over both the short- and long-term. Protect Me from HPV
demonstrates the promise and challenges of using system-level resources and incorporating
HIT systems in clinics to improve adolescent vaccination.

Acknowledgments

Financial support was provided by the Society of Adolescent Health and Medicine under a grant received from
Merck & Co, and from the University of Florida. Dr. Staras was also supported by the National Institute for
Alcohol Abuse and Alcoholism: K01 AA018255. All content is solely the responsibility of Grantee and the authors
and does not necessarily represent the official views of the Society for Adolescent Health and Medicine. The
authors thank Ms. Alana Christou and Ms. Brittney Roth for their study coordination.

References

1. Stokley S, Jeyarajah J, Yankey D, et al. Human Papillomavirus Vaccination Coverage Among
Adolescents, 2007-2013, and Postlicensure Vaccine Safety Monitoring, 2006-2014 — United
States. MMWR Morb Mortal Wkly Rep. 2014; 63:620-624. [PubMed: 25055185]

2. Elam-Evans LD, Yankey D, Jeyarajah J, et al. National, Regional, State, and Selected Local Area
Vaccination Coverage Among Adolescents Aged 13-17 Years — United States, 2013. MMWR
Morb Mortal WKly Rep. 2014; 63:625-633. [PubMed: 25055186]

3. U.S. Department of Health and Human Services. [Accessed July 1 2014] Healthy People 2020.
Available at: http://healthypeople.gov/2020/topicsobjectives2020/pdfs/HP20200bjectives.pdf

4. Hughes C, Jones A, Feemster K, et al. HPV vaccine decision making in pediatric primary care: A
semi-structured interview study. BMC Pediatr. 201110.1186/1471-2431-11-74

5. Rand CM, Humiston SG, Schaffer SJ, et al. Parent and adolescent perspectives about adolescent
vaccine delivery: Practical considerations for vaccine communication. Vaccine. 2011; 29:7651—
7658.10.1016/j.vaccine.2011.08.002 [PubMed: 21839793]

6. Kester LM, Shedd-Steele RB, Dotson-Roberts CA, et al. The effects of a brief educational
intervention on human papillomavirus knowledge and intention to initiate HPV vaccination in 18—
26 year old young adults. Gynecol Oncol. 2014; 132 (Suppl 1):S9-12.10.1016/j.ygyno.2013.12.033
[PubMed: 24384459]
7. Ylitalo KR, Lee H, Neil K, Mehta P. Health care provider recommendation, human papillomavirus
vaccination, and race/ethnicity in the US National Immunization Survey. Am J Public Health. 2013;
103:164-169.10.2105/AJPH.2011.300600 [PubMed: 22698055]
8. Holman DM, Benard V, Roland KB, et al. Barriers to human papillomavirus vaccination among US
adolescents: A systematic review of the literature. JAMA Pediatr. 2014; 168:76-82.10.1001/
jamapediatrics.2013.2752 [PubMed: 24276343]
9. Staras SAS, Vadaparamil ST, Patel RP, et al. Parent perceptions important for HPV vaccine
initiation among low income adolescent girls. Vaccine. 201410.1016/j.vaccine.2014.08.054
10. Ferrer HB, Trotter CL, Hickman M, et al. Barriers and facilitators to HPV vaccination of young
women in high-income countries: a qualitative systematic review and evidence synthesis. BMC
Public Health. 2014; 14:700.10.1186/1471-2458-14-700:700 [PubMed: 25004868]

11. Bond LA, Carmola AM. Taking Stock and Putting Stock in Primary Prevention: Characteristics of
Effective Programs. J Prim Prev. 2004; 24:199-221.10.1023/B:JOPP.0000018051.90165.65

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.


http://healthypeople.gov/2020/topicsobjectives2020/pdfs/HP2020objectives.pdf

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Staras et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 10

Hopfer S. Effects of a Narrative HPV Vaccination Intervention Aimed at Reaching College
Women: A Randomized Controlled Trial. Prev Sci. 2012; 13:173-182.10.1007/
$11121-011-0254-1:1-10 [PubMed: 21993613]

Mayne S, Karavite D, Grundmeier RW, et al. The implementation and acceptability of an HPV
vaccination decision support system directed at both clinicians and families. AMIA Annu Symp
Proc. 2012; 2012:616-24. [PubMed: 23304334]

Fink R, Thompson CJ, Bonnes D. Overcoming Barriers and Promoting the Use of Research in
Practice. J Nurs Admin. 2005; 35:121-129.

McRee AL, Gilkey MB, Dempsey AF. HPV Vaccine Hesitancy: Findings From a Statewide
Survey of Health Care Providers. Journal of pediatric health care : official publication of National
Association of Pediatric Nurse Associates & Practitioners. 201410.1016/j.pedhc.2014.05.003

The Dartmouth Atlas of Health Care. [Accessed July 1 2014] Understanding of the Efficiency and
Effectiveness of the Health Care System. Available at: http://www.dartmouthatlas.org/

Centers for Medicare & Medicade Services. [Accessed July 1 2014] Core Set of Children’s Health
Care Quality Measures for Medicaid and CHIP (Child Core Set): Technical Specifications and
Resource Manual for Federal Fiscal Year 2013 Reporting. Available at: http://www.medicaid.gov/
Medicaid-CHIP-Program-Information/By-Topics/Quality-of-Care/Downloads/Medicaid-and-
CHIP-Child-Core-Set-Manual.pdf

Doak, CC.; Doak, LG.; Root, JH. Teaching Patients with Low Literacy Skills. 2. Philadelphia:
Lippincott; 1996.

Doak, LG.; Doak, CC.; Meade, CD. Strategies to improve cancer education materials. Oncology
nursing forum; 1996; 1996. p. 1305-1312.

Gilkey MB, Moss JL, McRee A-L, et al. Do correlates of HPV vaccine initiation differ between
adolescent boys and girls? Vaccine. 2012; 30:5928-5934.10.1016/j.vaccine.2012.07.045
[PubMed: 22841973]

Moss JL, Gilkey MB, Reiter PL, et al. Trends in HPV vaccine initiation among adolescent females
in North Carolina, 2008-2010. Cancer Epidem Biomar. 2012; 21:1913-
1922.10.1158/1055-9965.epi-12-0509

The Community Guide. [Accessed July 1 2014] Increasing Appropriate Vaccination. Available at:
http://www.thecommunityguide.org/vaccines/index.html

Cates JR, Diehl SJ, Crandell JL, et al. Intervention effects from a social marketing campaign to
promote HPV vaccination in preteen boys. Vaccine. 2014; 32:4171-4178.10.1016/j.vaccine.
2014.05.044 [PubMed: 24886960]

Suh CA, Saville A, Daley MF, et al. Effectiveness and Net Cost of Reminder/Recall for
Adolescent Immunizations. Pediatrics. 2012; 129:e1437-e1445.10.1542/peds.2011-1714
[PubMed: 22566415]

Fiks AG, Grundmeier RW, Mayne S, et al. Effectiveness of decision support for families,
clinicians, or both on HPV vaccine receipt. Pediatrics. 2013; 131:1114-1124.10.1542/peds.
2012-3122 [PubMed: 23650297]

Fu LY, Bonhomme L-A, Cooper SC, et al. Educational interventions to increase HPV vaccination
acceptance: A systematic review. Vaccine. 2014; 32:1901-1920.10.1016/j.vaccine.
2014.01.091:1901-1920 [PubMed: 24530401]

Wegwarth O, Kurzenh&user-Carstens S, Gigerenzer G. Overcoming the knowledge—behavior gap:
The effect of evidence-based HPV vaccination leaflets on understanding, intention, and actual
vaccination decision. Vaccine. 2014; 32:1388-1393.10.1016/j.vaccine.2013.12.038 [PubMed:
24486360]

Gottvall M, Tyden T, Hoglund AT, et al. Knowledge of human papillomavirus among high school
students can be increased by an educational intervention. International Journal of STD and AIDS.
2010; 21:558-562.10.1258/ijsa.2010.010063 [PubMed: 20975088]

Hendrickson, Bryan K.; Panchanathan, Sarada S.; Petitti, D. Evaluation of Immunization Data
Completeness Within a Large Community Health Care System Exchanging Data With a State
Immunization Information System. J Publ Health Manag Pract. 2014

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.


http://www.dartmouthatlas.org/
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Quality-of-Care/Downloads/Medicaid-and-CHIP-Child-Core-Set-Manual.pdf
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Quality-of-Care/Downloads/Medicaid-and-CHIP-Child-Core-Set-Manual.pdf
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Quality-of-Care/Downloads/Medicaid-and-CHIP-Child-Core-Set-Manual.pdf
http://www.thecommunityguide.org/vaccines/index.html

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Staras et al.

30.

31.

32.

33.

34.

35.

36.

Page 11

Kitterman DR, Cheng SK, Dilts DM, et al. The Prevalence and Economic Impact of Low-Enrolling
Clinical Studies at an Academic Medical Center. Acad Med. 2011; 86:1360-1366.10.1097/ACM.
0b013e3182306440 [PubMed: 21952064]

McDonald A, Knight R, Campbell M, et al. What influences recruitment to randomised controlled
trials? A review of trials funded by two UK funding agencies. Trials. 2006;
7:9.10.1186/1745-6215-7-9 [PubMed: 16603070]

Donovan J, Paramasivan S, de Salis 1, et al. Clear obstacles and hidden challenges: understanding
recruiter perspectives in six pragmatic randomised controlled trials. Trials. 2014;
15:5.10.1186/1745-6215-15-5 [PubMed: 24393291]

Donovan JL, Athene Lane J, Peters TJ, et al. Development of a complex intervention improved
randomization and informed consent in a randomized controlled trial. J Clin Epidemiol. 2009;
62:29-36.10.1016/j.jclinepi.2008.02.010 [PubMed: 18619811]

Bates DW, Ebell M, Gotlieb E, et al. A proposal for electronic medical records in US primary care.
J Am Med Inform Assoc. 2003; 10:1-10.10.1197/jamia.M1097 [PubMed: 12509352]

Gerend MA, Shepherd MA, Lustria MLA. Increasing human papillomavirus vaccine acceptability
by tailoring messages to young adult women’s perceived barriers. Sex Transm Dis. 2013; 40:401—
405.10.1097/0L.Q.0b013e318283c8a8 [PubMed: 23588130]

Krawczyk A, Lau E, Perez S, et al. How to inform: comparing written and video education
interventions to increase human papillomavirus knowledge and vaccination intentions in young
adults. Journal of American college health : J of ACH. 2012; 60:316—
322.10.1080/07448481.2011.615355

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Staras et al.

Page 12

IMPLICATIONS AND CONTRIBUTION

The United States, especially Florida, has low rates of HPV vaccine series initiation. A
system-level postcard campaign reached 95% of low-income families. Despite challenges
with recruitment to an in-clinic health information technology system, our intervention
increased HPV vaccine series initiation incidence between 60-140%.
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Study Population

No Claims for HPV vaccine
11-17 years old
enrolled in Medicaid or CHIP
North-Central FL Address

Past year claim with or] (No claims in past year
assignment to HIT or assignment to HIT
Provider J L Provider
Non-Gainesville Gainesville Non-Gainesville Gainesville
address address address address
Random
‘ HIT Assigned ' ( Postcard ) ( No Postcard )

Random

/1
( Postcard ) (No Postcard)

Figure.
Quasi-Experimental Study Design
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Reaction to Postcard Campaign among Parents who Remembered Receiving at Least One Postcard

Table 1

Girls (n=46) %

Reaction

Made an appointment to talk to child’s doctor 20%

Sought information or spoke about the vaccine 80%
Spoke to child 36%
Spoke to doctor 27%
Spoke to friends or family 14%
Sought info on the internet 9%
Went to website provided 11%

Agree they trusted postcard information 56%

Comprehension agreement

Told about vaccine benefits 82%
Told about vaccine cost 41%
Told about vaccine safety 63%
Attraction

Liked the pictures 63%
Liked the colors 51%
Liked receiving the postcards 47%

Boys (n=51) %

23%
91%
31%
38%
42%
18%
11%
62%

80%
35%
58%

47%
44%
54%

Fisher’s exact test p-value

0.81
0.14
0.66
0.49
<0.001
0.37
0.99
0.67

0.99
0.64
0.66

0.19
0.52
0.99
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Table 2

Provider and Adolescent Reactions to the HIT system by screen color

Page 15

Green Screen Unvaccinated Red Screen Unvaccinated and

and Interested Uninterested

Total 25/73 (34%) 22173 (30%)
Reported vaccine discussions

Provider 13/22 (68%) 13/20 (68%)

Adolescent 7/11 (64%) 3/8 (38%)
Reported vaccine receipt during visit

Provider 6/22 (33%) 0/20 (0%)

Adolescent 3/11 (33%) 0/8 (0%)

Red Screen Received at least
one vaccine

26/73 (36%)

18124 (81%)
4/10 (40%)

12124 (57%)
2/10 (20%)

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.



Page 16

‘SULIB UONUBAISIUI USBMISQ S30UBIBIIP 1UedI4IuBIS A|eonsiels se1edlpul [eAI3lul 30USPIU0D %466
*

"adA1 wesboud pue ‘Al1o1uyia/aoel ‘abe Joy paisnipy

(62'0T) 9T LsToneT %2, ge 525 %Ly 0s 1901 skog
LeTnoe LrrDve %G, Iz T9€ %T'E Iz 698 SHID
SpJedISod pue
LIH pauiquiod
L0T0nvT LT onrT %0, £l 90T %8y £0T 1912 skog
(0Z'60) €T LeTon 8T %09 by 82, %0y 89 it s
LIH
(ST'80)TT (ST'80)TT %L'S 16 S09T %b'S G8 883T shog
LTt LT Tt %G 89 vezT %9'E vy 9gz1 SHID
SpPJAed1sod

(10 %56) HO pawsnlpy (10 9%56) HO 3pnuD  oyey uoleniu]  Bunemul JsqunN - paubissy JaquinN — ayey uolreniu]  Bunemul JsqunN - paubissy JaquinN

dnous uonusasaiu| dnous jo1u0)

Staras et al.

pouad Apms yiuo-saiyl Burning sdnols paubissy Buowe ajey uoneniu] aulddeA AdH aseasou| sjusuodwo)d uonuanIdlu|

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.



Page 17

Staras et al.

*SULIE UOIUSAJSIUI US3MISQ S30UIBLIP 1URILIUBIS A||eonsiels Se1edlpul [eAIalul 30USPIIL0D 0456
x

‘adA) wiesBoud pue ‘Ano1uyia/eoel ‘abe 1oy paisnipy

(c8'01)82 LeLonee %E' LT 44 wT'ZT Sov skog
[s1e9T) 2L [8T2'97)6'S %l 9e 11 %8, o0ze NG
SpJaed1sod pue 1 |H
LE9'€T)6C L99'sT) e % ZE € %6'2T Gl1 skog
[g8eT)Ce Jegznee %982 12 %86 259 )
LIH
(1D %G6) HO pasnipy (1D %G6) O 8pndD  8yey uonemiu]  walsAS L IH 8yl pasn OYAA JequuinN  axey uolerul — USIA o1ul]d aejnbal e pey oym JaquinN

dnous uonusaiaiu| dnous joau0)

UONEIIUI BUIDORA 8SBa1oUl 0] [enuslod payessuowsap | 1H ‘WaisAs | |H 8yl 4o siasn Buowy

v alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2016 May 01.



