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Abstract

Public acceptance of the HPV vaccine has not matched that of other common adolescent vaccines, and HPV vaccination rates
remain below the Healthy People 2020 target of 80% compliance. The purpose of this study was to evaluate the capacity of
nine pediatric clinics in a Federally Qualified Health Center organization to implement a systems-based intervention target-
ing office staff and providers using EHRs and a statewide immunization information system to increase HPV vaccination
rates in girls and boys, ages 11 to 16 over a 16-month period. System changes included automated HPV prompts to staff,
postcard reminders to parents when youths turned 11 or 12 years old, and monthly assessment of provider vaccination rates.
During the intervention, 8960 patients (11-16 yo) were followed, with 48.8% girls (n=4370) and 51.2% boys (n=4590).
For this study period, 80.5% of total patients received the first dose of the HPV vaccine and 47% received the second dose.
For the first dose, 55.5% of 11 year old girls and 54.3% of 11 year old boys were vaccinated. For ages 12 to 16, first dose
vaccination rates ranged from the lowest rate of 84.5% for 14 yo girls up to the highest rate of 90.5% for 13 yo boys. Logistic
regression showed age was highly significantly associated with first dose completion (OR 1.565, 95% CI1.501, 1.631) while
males did not have a significant association with first dose completion compared to females. The intervention increased

overall counts of first and second HPV vaccination rates.
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Introduction

Over 34,000 cases of cancer are caused by the human papil-
lomavirus (HPV) each year in the United States [1]. Cancers
originating from HPV include cancers of the cervix, vagina,
vulva, penis, anus, and oropharynx [1]. The first HPV vac-
cine was licensed in 2006 and subsequent versions became
available in 2009 and 2014 [2].

Current CDC recommendations for HPV vaccination
are determined by the patient’s age when the initial HPV
vaccine dose is administered. For adolescents starting the
vaccination series between the ages of 9 and 14 years, two
doses separated by 6—12 months are sufficient. For adoles-
cents beginning the HPV vaccination series at 15 years of
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age or older, three doses are recommended. The second dose
should be administered one to two months after the first dose
and the third dose should be administered six months after
the first dose [3].

Acceptance of the HPV vaccine has not matched that
of other common adolescent vaccines, and HPV vaccina-
tion rates remain below the Healthy People 2020 target of
80% compliance [4]. According to 2018 data, 68% of US
adolescents aged 13—17 years had received the first HPV
vaccine dose, but only 51% of US adolescents had com-
pleted the HPV series [5]. Many factors contribute to low
HPYV vaccination compliance rates. Opportunities for HPV
vaccination are missed because many adolescents do not
attend routine primary or preventive healthcare visits [6].
Parents may refuse HPV vaccination for their children due
to cost, lack of accurate information about the vaccine’s ben-
efits, low perceived risk of HPV infection, and/or concerns
about the vaccine’s effect on adolescent sexual behavior [7].
Providers may fail to communicate strong and consistent
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recommendations for adolescent patients to receive HPV
vaccinations [8, 9]. Additionally, there is no broad mandate
for HPV vaccination of school-aged adolescents, as HPV
vaccination is required for school attendance in only three
states [10]

In 2014, increasing the rates of HPV vaccination was rec-
ognized as a public health priority and three related goals
were identified: (1) improve clinical methods to maximize
the recommendation and administration of the HPV vac-
cine; (2) increase acceptance of HPV vaccination; and (3)
improve HPV vaccine availability [11]. Evidenced-based
clinical strategies to increase HPV vaccination rates have
been achieved through systems-based interventions includ-
ing provider and staff training on vaccination policy and
procedures, unified provider communication approach
on vaccination, use of Electronic Health Records (EHR),
patient reminders, recall notices, and automated record alerts
when patients are due for vaccination [12—14]. Addition-
ally, statewide immunization information systems (IISs) pro-
vide healthcare providers with a tool to track immunization
records of all ages, including HPV vaccination rates [15].

Preliminary research has found promising results using
systems-based interventions in a variety of settings including
urban hospital primary care clinics; urban private pediatric
practices; urban and suburban clinics associated with aca-
demic hospitals; urban and suburban primary care clinics;
and Federally Qualified Health Centers (FQHCs), with the
majority of interventions targeting girls [16]. The aim of
this study was to evaluate the capacity of a FQHC organi-
zation to implement a systems-based intervention targeting
office staff and providers using EHRs and a statewide IIS to
increase vaccination rates in girls and boys, ages 11 to 16
over a 16-month time period.

Methods
Study Setting

This is a systems-based intervention to increase HPV vac-
cination in boys and girls in a FQHC organization with
30 clinic offices providing medical and dental services to
patients in Charlotte, Hendry, and Lee Counties in south-
west (SW) Florida. Nine pediatric clinics participated in this
intervention. Funding for this project was from the Florida
Comprehensive Cancer Control Program (FCCCP) within
the Florida Department of Health (FDOH). FDOH acknowl-
edges and values the continued improvement of HPV vac-
cination rates and is committed to enhanced collaboration
to implement sustainable health system interventions [17].
This study was reviewed and approved by the Ethics and
Human Research Protection Program at the Florida Depart-
ment of Health, Department of Health Ethics and Human
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Research Protection Program, and the University of West
Florida (UWF) Institutional Review Board.

Subjects

Using de-identified data submitted by nine participating
pediatric clinics, HPV vaccination rates were assessed in
girls and boys, aged 11 to 16, from March 2013 through
December 2019. The 16- month time period of interest was
September 2018 to December 2019, which is the time period
after the systems-based intervention went into effect.

Intervention

The FDOH was interested in developing partnerships with
FQHC:s to support systems-based interventions to increase
HPYV vaccinations. Solicitations for intervention studies to
implement systems-based interventions were released in Fall
2017 with a FQHC in SW Florida selected for this interven-
tion in February 2018.

Procedures
System Changes

In July 2018, this SW Florida FQHC’s Quality Assurance
and Quality Improvement (QA/QI) Team for the nine partici-
pating pediatric clinics implemented policy and procedural
changes to improve the use of the organization’s IIS. The
changes included the use of patients’ EHR and Florida State
Health Online Tracking System (SHOTS). Florida SHOTS
is an IIS in which immunizations administered by participat-
ing providers in Florida are tracked. It is a free, statewide,
centralized immunization registry that can be accessed by
enrolled healthcare providers, schools, and parents [18].
The policy and procedural changes included: (1) pro-
vider reminders to alert staff through automated prompts
on patient forms and within the EHR system; (2) patient
reminders to alert parents/caregivers of patients due for vac-
cination on their 11th and 12th birthdays through postcard
mailings; and (3) provider assessment and feedback through
verbal and written notification of individual physician vac-
cination rates for overall patient population at monthly
clinical meetings. By integrating Florida SHOTS into the
organization’s policies and procedures, patients who have
received vaccinations at clinics outside the FQHC system
can be updated into the patient’s EHR. Also, the FQHC
implemented an Incentive Program for Adolescent Immu-
nization compliance for pediatric providers and staff starting
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in January 2018, seven months prior to the implementation
of this systems-based intervention.

Training

In August 2018, the FQHC’s QA/QI Team implemented
policy and procedural changes. The training was developed
and presented by the QA/QI Director. Thirty-five training
sessions were held and 199 medical assistants and office
staff members were trained on best practices and new poli-
cies and procedures for increasing HPV vaccination rates
during August 2018. Separate training sessions were held
for the 46 providers (ARNP, DO, MD, PA) at their monthly
meetings from August 2018 to December 2019. Each month
(September 2018—December 2019) the QA/QI Team went
to each of the separate clinic offices to address barriers the
clinics were facing, review HPV vaccination data, and train
any new staff.

HPV Vaccination Intervention

The HPV vaccination protocol was implemented in nine
pediatric clinics and involved the use of FQHC’s EHR and
the FDOH statewide immunization registry, Florida SHOTS.
Each month, clinic site managers reviewed patients using
Florida SHOTS to determine patients who were due for vac-
cinations including HPV. Figure 1 describes the HPV Vac-
cination Intervention process that took place at each of the
nine pediatric clinics.

Patient Appointment

Prior to a clinic appointment, the clinic site manager would
print patients’ HPV immunization records from Florida
SHOTS, highlighting which patients were due for their HPV
vaccination and give the record to the provider for review.
Patient reminders were sent to the patient/parent/caregiver
via postcard and/or phone call, depending on patients’ pref-
erence. Additionally, all pediatric clinics would offer “vac-
cine only” appointments to decrease wait times for patients.

During the patient appointment, HPV vaccination edu-
cation was provided to the patient/parent/caregiver using
the “announcement approach” [12] where the HPV vac-
cination was viewed as a part of the routine vaccinations
for this age group. HPV vaccination education was given
verbally along with written information in triage, during the
patient visit, and patient’s time with the provider. The clinics
have bilingual staff for Spanish-speaking patients as well
as a Language Assistance Line to provide interpretation if
needed. The HPV educational activities were documented
in the EHR.

At post-visit, records in Florida SHOTS were updated and
printed, highlighting upcoming vaccines and information

was added to the recall list. Each month, the organization’s
Management Information System (MIS) generated monthly
reports on HPV compliance that included non-compliant
patients (11-15 years old), where the youth were in the
HPYV vaccination series (Never, Follow-Up, Completed),
follow-up attempts on the type of reminder sent, and date of
first and second follow-up calls. Data from monthly reports
were shared with pediatric clinic sites.

Data Measures and Statistical Analysis

Using a non-randomized design, de-identified individual-
level HPV vaccination data were collected from the pediat-
ric clinics using an approved HPV Intervention Database.
Total observations were 8,960. Patients who received the
first dose within 12 months of the study’s end date but had
not received the second dose yet were not considered non-
compliant. The data were then analyzed for descriptive and
inferential statistics using Microsoft Excel and SAS 9.4 for
Windows.

The descriptive data of patients ages 11 to 16 years
receiving HPV vaccination first and/or second dose was
calculated at baseline prior to the intervention and again
during the 16-month period after the intervention. A logis-
tic regression model was analyzed with first dose comple-
tion as the dependent variable. The independent variables
were age and sex. Ethnicity was not considered since this
variable was not in the HPV Intervention Database. Pear-
son’s chi-squared tests were performed on the baseline
versus intervention group for first dose completion as
well as second dose completion. For the chi-squared test
on first dose completion, the baseline group included all
patients in the study population who had turned 11 years
old before September 1, 2018. Patients who received the
first dose of the HPV vaccination were then removed from
the dataset and the remaining patients were considered
the intervention group. For the chi-squared test on second
dose completion, all patients who had not received the
first dose of the HPV vaccination were removed from the
dataset. Patients were included in the baseline group if
they had received their first dose prior to September 1,
2017 and, therefore, were eligible to receive their second
dose by September 1, 2018. Patients were included in the
intervention group if they had not received their second
dose before September 1, 2018 and received their first dose
before December 31, 2018.
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Results

There were 8960 patients (11-16 years old) followed during
the nearly 7 year study period with 48.8% girls (n=4370)
and 51.2% boys (n=4590). For this study period, 80.5%
of FQHC patients received the first HPV vaccine dose and
47% received the second dose. For the first dose, 55.5% of
11 year old girls and 54.3% of 11 year old boys were vac-
cinated. From age 12 to age 16, first dose vaccination rates
ranged from the lowest rate of 84.5% for 14 yo girls up to the
highest rate of 90.5% for 13 yo boys (Table 1). Figure 2 pre-
sents the first dose by age prior to the intervention (January
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2018-July 2018) and during the intervention (August 2018
to December 2019).

For the second HPV dose, the lowest age group was
11 yo (13.3% girls; 13.8% boys) with compliance rates
increasing with age (Table 1). Figure 3 illustrates the HPV
first and second dose by month from July 2015; when the
intervention started (July 2018) and 16-month interven-
tion period (September 2018—December 2019). For this
same time period, mean days between first and second
doses are displayed in Fig. 4. Logistic regression (Table 2)
showed age was highly significantly associated with first
dose completion (OR 1.565, 95% CI1.501, 1.631) while
males did not have a significant association with first dose
completion compared to females.
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Table 1 First and second dose compliance rates by gender (N =_8960)

Age Total Count Percentages
First shot Second shot First shot Second
shot* (%)
Girls (y.o.)
11 1058 587 78 55.5 13.3
12 1135 1012 539 89.2 53.3
13 790 709 507 89.7 71.2
14 472 399 280 84.5 70.2
15 638 564 470 88.4 83.3
16 277 243 208 87.7 85.5
Total 4370
Boys (y.o.)
11 1086 590 82 54.3 13.8
12 1162 1022 525 88.0 51.4
13 886 802 551 90.5 68.7
14 469 410 255 87.4 62.3
15 678 605 504 89.2 83.3
16 309 269 219 87.1 81.4
Total 4590
Total 8960 7203 (80.49%) 4218 (47%)

“Based on patients who completed first dose HPV vaccination

In the baseline group, 60.08% of patients received the
first dose of the HPV vaccination. After the intervention,
67.42% of patients received the first dose. Patients were
more likely to receive a first dose of the HPV vaccina-
tion after the initiative X2 (1, 11,191)=64.94, p < 0.00001
(Table 3). Patients in the baseline group who did not
receive the first dose were then added to the intervention

Fig. 2 First dose by age prior

to the intervention (January

2018-July 2018) and during the 180
Intervention (August 2018 to

December 2019) 150

First Doses Administered

Jun-16 Dec-16 Tun-1

group which explains why N=11,191 is greater than the
study population.

Counts of youth who received the second dose of the
HPYV vaccine rose after the intervention (1470 before and
2629 after). However, counts for youth who did not receive
the second dose also rose (111 before versus 670 after)
leading to a 92.98% rate for patients receiving the second
dose before and a 79.69% rate for patients receiving the
second dose after the intervention (Table 4). Patients were
less likely to receive the second dose of the HPV vaccina-
tion after the initiative x* (1, 4880) = 140.39, p <0.00001.

The service area for the FQHC organization included
nine pediatric clinics in the Cape Coral-Fort Myers MSA
metro area [19]. Overall, 80% (7212 patients) received the
first HPV vaccine dose with 58% returning for the sec-
ond dose (4218 patients). Less than 1% received the third
dose. Table 5 summarizes the first dose compliance for the
nine clinics with an overall average for the FQHC study
population of 80.49%. Five clinics had compliance rates
over 82% and the remaining four clinics between 72 and
79.85%. This represents an increase from pre-intervention
compliance rates of 64.94% in 2017 (Table 6).

Discussion

A systems-based HPV intervention was implemented in a
FQHC organization to determine if they had the capacity
to increase vaccination rates in girls and boys, ages 11 to
16, over a sixteen-month time period. FQHC established
policies and procedures that included the following evi-
denced-based practices to increase HPV vaccination rates:
provider and staff education on vaccination policy and pro-
cedures; use of EHR, patient reminders, recall notices,
and automated record alerts when patients were due for

First Dose Date by Age
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Table 2 Logistic regression model of first dose completion (2013-2019)
Maximum likeli- Standard error Wald chi-square P> ChiSq Odds ratio 95% wald confi-
hood estimates estimates dence limits
Intercept —4.196 0.261 258.58 <0.0001
Age 0.448 0.021 450.93 <0.0001 1.565 1.501 1.631
Male —0.001 0.055 0.0005 0.983 0.999 0.897 1.112

vaccination [12—14]; and parent education announcing
vaccinations due, including the HPV vaccine [12]. Over-
all, the results indicated that the FQHC organization had
the capacity to implement a systems-based intervention
with patients more likely to receive the first dose of the
HPYV vaccination after the intervention. Additionally, nine
pediatric clinics reported 80.49% of patients (11-16 yo)
received the first dose of the HPV vaccine during the study
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period (Table 1). This meets the Healthy People 2020 [4]
target of 80% and is higher than the 2018 National Immu-
nization Survey with HPV vaccination rates of 68.1%
for > 1 dose of HPV vaccine (13-17 years) [5] and data
for Florida at 59.8% [20].

Notably, the FQHC organization utilized their EHR
to provide patient reminders. They also integrated Flor-
ida SHOTS, the statewide IIS, into their immunization
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Table 3 Contingency table Initiative
of first dose completion for
baseline and intervention groups Baseline Intervention Total X2 p-value
Ist Dose
Received
Count 3504 3613 7117 64.94 p<0.00001
% within 1st dose 49.23% 50.77% 100.00%
% within initiative 60.08% 67.42% 63.60%
% of total 31.31% 32.28% 63.60%
Not received
Count 2328 1746 4074
% within 1st dose 57.14% 42.86% 100.00%
% within initiative 39.92% 32.58% 36.40%
% of total 20.80% 15.60% 36.40%
Total
Count 5832 5359 11,191
% within 1st dose 52.11% 47.89% 100.00%
% within initiative 100.00% 100.00% 100.00%
% of total 52.11% 47.89% 100.00%
Table 4 Contingency Table Initiative
of Second Dose Completion
for Baseline and Intervention Baseline Intervention Total x2 p-value
Groups
2nd dose
Received
Count 1470 2629 4099 140.39 p<0.00001
% within 2nd dose 35.86% 64.14% 100.00%
% within initiative 92.98% 79.69% 84.00%
% of total 30.12% 53.87% 84.00%
Not received
Count 111 670 781
% within 2nd dose 14.21% 85.79% 100.00%
% within initiative 7.02% 20.31% 16.00%
% of total 2.27% 13.73% 16.00%
Total
Count 1581 3299 4880
% within 2nd dose 32.40% 67.60% 100.00%
% within initiative 100.00% 100.00% 100.00%
% of total 32.40% 67.60% 100.00%

procedures to determine if patients had HPV immuniza-
tions from other providers outside the organization. IISs
are intended to facilitate cooperation between public health
agencies and vaccination providers such as healthcare sys-
tems, practitioners, schools, and health departments [15].
Computerized IIS databases provide a platform to collect
and consolidate records of vaccinations administered by
participating providers within a designated geographical
area [15]. To date, most of these IISs are not mandated and
rely on voluntary state participation, which can impact the
accuracy of immunization reporting. By combining Florida

SHOTS with EHR, FQHC pediatric offices were able to bet-
ter assess vaccination needs of their patients and increase the
first dose of the HPV vaccination, especially in girls.
While the intervention did increase patients receiving
the first dose of the vaccine (pre =60%; post=67.42%), the
second dose rate decreased after the intervention. There are
limited studies that provide insight into decreased adher-
ence to the second dose [21]; however, from the data a time
component factor is clear. There are nearly 7 years of pre-
intervention data, yet only 16 months of data available post-
intervention. A reason for a decrease in HPV second dose
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Table 5 First dose compliance rates by clinics (2018-2019)

Service center Total patients First dose Compliance (%)
Clinic #1 792 663 83.71
Clinic #2 822 592 72.02
Clinic #3 680 579 85.15
Clinic #4 1246 1027 82.42
Clinic #5 1811 1519 83.88
Clinic #6 839 669 79.74
Clinic #7 773 640 82.79
Clinic #8 1057 844 79.85
Clinic #9 940 679 72.23
Grand total 8960 7212 80.49°

“Based on Grand Total; Average % compliance by Clinic lower
related to rounding numbers

Table 6 first dose compliance rates by clinics (2017, Pre-intervention

Service center Total patients First dose Compliance (%)
Clinic #1 357 246 68.91
Clinic #2 102 44 43.14
Clinic #3 320 222 69.38
Clinic #4 767 448 58.41
Clinic #5 894 633 70.81
Clinic #6 396 258 65.15
Clinic #7 247 153 61.94
Clinic #8 504 337 66.87
Clinic #9 318 195 61.32
Grand total 3905 2536 64.94%

*Based on Grand Total; Average % compliance by Clinic lower
related to rounding numbers

can be related to competing priorities within a clinic setting,
low health literacy, cultural/language barriers, and vaccine
stigma [22]; communication of the importance of HPV in
preventing cancer [20] intervals recommended between
doses that extended out beyond the intervention timeline
[2] and potential of providers extending the follow-up vac-
cination to 1-year following pediatric visit (J. Ryan, personal
communication, January 12, 2020). It is important to note
that the mean days between the first and second doses did
decrease with the in interventions as illustrated in Figs. 3
and 4. Simply put, the longer time goes on, the more likely
that the youth will eventually receive the second dose of the
HPV vaccine.

This study also supports the importance of FQHCs’ role
in providing access to the HPV vaccinations for the unin-
sured with only 5.5% of the organization’s patients having
private insurance. To effectively increase HPV vaccina-
tion rates, theory-informed interventions and implementa-
tion strategies are urgently needed [23]. The FQHC HPV
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vaccination intervention aligns quite well with the frame-
work of the P3 Model [24] which combines key elements of
several standard health promotion and behavioral models.
The P3 Model was developed to guide the collaboration that
must take place between the practice, provider, and patient in
order to improve preventative healthcare. The FQHC inter-
vention provides an example of how the P3 Model could
provide a framework for coordinating the roles of all three
levels of the clinical encounter.

During the FQHC intervention, the practice level was
responsible for collecting HPV vaccination data from Flor-
ida SHOTS and integrating them into the EHR system, send-
ing reminders to providers when patients were due for vac-
cination, and conducting staff training sessions on policies
and procedures to increase HPV vaccination. The provider
level was responsible for sending vaccination reminders to
patients and setting follow-up appointments, establishing a
standard recommendation for HPV vaccination, providing
examples of language to be used to answer frequently asked
questions, and ensuring the ability to serve all patient popu-
lations (e.g. Spanish-speaking staff). The patient level was
responsible for taking advantage of community and clinic
materials (e.g. pamphlets, magazines, signs, videos) to
become educated about HPV vaccination benefits and proto-
cols and to initiate and complete the HPV vaccination series.
Using this model in future interventions could provide a
framework for program implementation and evaluation.

Limitations

There are limitations to this study. The intervention was
limited to one FQHC in SW Florida which may not be
representative of other primary care pediatricians in other
FQHC:s or in private practice. Additionally, this study used
a non-randomized design so there was no control group for
comparison. We were also not able to address the impact
of ethnicity on initiation and completion of HPV vaccina-
tion series since this information was not captured in the
database. Finally, there are unknowns related to the impact
of the organization’s Vaccination Incentive Program, staff
training related to new employees hired after August 2018,
and accuracy of contact information for patients to initi-
ate HPV vaccination and follow-up on receiving the second
HPV vaccination.

Acknowledgements The authors would like to thank the Family Health
Centers of Southwest Florida’s administrators, providers, and staff for
their contributions to this study involving systems change related to
immunization policy and their participation in provider training and
data collection. We also acknowledge the assistance of Robin Piag-
gione, MSN, RN, RNC-OB for her timeliness when information was
requested.



Journal of Community Health (2022) 47:53-62

61

Author Contributions GS, RM, DV contributed to project administra-
tion with GS, RM involved in funding acquisition, study conceptualiza-
tion, methodology, and data collection. JR and DS were responsible for
data curation, formal analysis, data interpretation, and visualization of
data. The first draft of the manuscript was written by DV and MH with
all authors involved reviewing and editing the previous versions of the
manuscript. The final manuscript was read and approved by all authors.

Funding This work was supported by the Centers for Disease Control
and Prevention (200-2012-2012-53587-0006)

Data Availability Dataset available on request.Code Avail-
ability Custom code is available upon request.

Compliance with Ethical Standards

Conflict of interest Authors have no conflicts of interest.

Ethical Approval Approved by the Ethics and Human Research Pro-
tection Program at the Florida Department of Health, Department of
Health Ethics and Human Research Protection Program, and the Uni-
versity of West Florida (UWF) Institutional Review Board.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Centers for Disease Control and Prevention. (2019). Cancers
associated with human papillomavirus, United States-2012-2016.
U.S. Cancer Statistics data brief, no 10. Atlanta, GA: Centers for
Disease Control and Prevention, US Department of Health and
Human Services. Retrieved January 10, 2021 from https://www.
cdc.gov/cancer/uscs/pdf/USCS-DataBrief-No10-August2019-h.
pdf

2. Fisher-Borne, M., Preiss, A. J., Black, M., Roberts, K., & Saslow,
D. (2018). Early outcomes of a multilevel human Papillomavirus
vaccination pilot intervention in Federally Qualified Health Cent-
ers. Academic Pediatrics, 18, S79-S84.

3. Meites, E., Kempe, A., & Markowitz, L. E. (2016). Use of a
2-dose schedule for human papillomavirus vaccination: Updated
recommendations of the Advisory Committee on Immunization
Practices. MMWR, Morbidity and Mortality Weekly, 65(49),
1405-1408.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Healthy People 2020. (2018). Immunizations and infectious dis-
ease objectives. Retrieved December 12, 2019 from https://www.
healthypeople.gov/2020/topics-objectives/topic/immunization-
and-infectious-diseases/objectives.

Walker, T. Y., Elam-Evans, L. D., Yankey, D., et al. (2019).
National, regional, state, and selected local area vaccination cov-
erage among adolescents aged 13—17 years, United States, 2018.
Morbidity and Mortality Weekly Report, 68(33), 718-723.
Rand, C. M., & Goldstein, N. P. N. (2018). Patterns of primary
care physician visits for US adolescents in 2014: Implications for
vaccination. Academic Pediatrics, 18(2S), S72-S78.

Holman, D. M., Benard, V., Roland, K. B., Watson, M., Liddon,
M., & Stokley, S. (2014). Barriers to human papillomavirus vac-
cination among US adolescents: A systematic review of the lit-
erature. JAMA Pediatrics, 168(1), 76-82.

Brown, B., Gabra, M. 1., & Pellman, H. (2017). Reasons for
acceptance or refusal of Human Papillomavirus vaccine in a Cali-
fornia pediatric practice. Papillomavirus Research, 3, 42-45.
Hswen, Y., Gilkey, M. B., Rimer, B. K., & Brewer, N. T. (2017).
Improving physician recommendations for HPV vaccination: The
role of professional organizations. Sexually Transmitted Diseases,
44(1), 42-47.

Committee, N. V. A. (2018). Strengthening the effectiveness of
national, state, and local efforts to improve HPV vaccination cov-
erage in the United States: Recommendations from the National
Vaccine Advisory Committee. Public Health Reports, 133(5),
543-550.

National Cancer Institute. (2014). Accelerating HPV vaccine
uptake: Urgency for action to prevent cancer. A Report to the
President of the United States from the President’s Cancer Panel.
Bethesda, MD. Retrieved October 4, 2019 from https://deainfo.
nci.nih.gov/advisory/pcp/annualReports/HPV/index.htm
Brewer, N. T., Hall, M. E., Malo, T. L., Gilkey, M. B., Quinn, B.,
& Lathren, C. (2017). Announcements versus conversations to
improve HPV vaccination coverage: A randomized trial. Pediat-
rics, 139(1), €2016176.

Martin, S., Warner, E. L., Kirchhoff, A. C., Mooney, R., Mar-
tel, L., & Kepka, D. (2018). An electronic medical record alert
intervention to improve HPV vaccination among eligible male
college students at a university student health center. Journal of
Community Health, 43, 756-760.

McLean, H. Q., VanWormer, J. J., Chow, B. D. W,, et al. (2017).
Improving Human Papillomavirus vaccine use in an integrated
health system: Impact of a provider and staft intervention. Journal
of Adolescent Health, 61, 252-258.

Groom, H., Hopkins, D. P., Pabst, L. J., The Community Preven-
tive Services Task Force, et al. (2015). Immunization information
systems to increase vaccination rates: A community guide sys-
tematic review. Journal of Public Health Management Practice,
12(3), 227-248.

Niccolai, L. M., & Hansen, C. E. (2015). Practice- and com-
munity-based interventions to increase Human Papillomavirus
vaccine coverage: A systematic review. JAMA Pediatrics, 169,
686—692.

HealthARCH. (2018, June 15). HPV assessment summary report
[Unpublished report]. HealthARCH: Advancing Resources to
Change Healthcare, A Division of the UCF College of Medicine.
Florida Health. (2019). FloridaSHOTS: Keeping shots in check.
Retrieved September 21, 2020 from https://www.flshots.com/flsho
ts/html/flshot_fact_sheet].html.

United States Census. (2019). Metropolitan and Micropolitan
Statistical Areas Map (September 2018). Retrieved from https://
www.census.gov/geographies/reference-maps/2018/geo/cbsa.
html.

Walker, T. Y., Elam-Evans, L. D., Yankey, D., et al. (2018).
National, regional, state, and selected local area vaccination

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://www.cdc.gov/cancer/uscs/pdf/USCS-DataBrief-No10-August2019-h.pdf
https://www.cdc.gov/cancer/uscs/pdf/USCS-DataBrief-No10-August2019-h.pdf
https://www.cdc.gov/cancer/uscs/pdf/USCS-DataBrief-No10-August2019-h.pdf
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://deainfo.nci.nih.gov/advisory/pcp/annualReports/HPV/index.htm
https://deainfo.nci.nih.gov/advisory/pcp/annualReports/HPV/index.htm
https://www.flshots.com/flshots/html/flshot_fact_sheet1.html
https://www.flshots.com/flshots/html/flshot_fact_sheet1.html
https://www.census.gov/geographies/reference-maps/2018/geo/cbsa.html
https://www.census.gov/geographies/reference-maps/2018/geo/cbsa.html
https://www.census.gov/geographies/reference-maps/2018/geo/cbsa.html

62

Journal of Community Health (2022) 47:53-62

21.

22.

23.

coverage among adolescents aged 13—17 years, United States,
2017. Morbidity and Mortality Weekly Report, 67(33), 909-917.
Kharbanda, E. O., Stockwell, M. S., Fox, H. W., Andres, R., Lara,
M., & Rickert, V. I. (2011). Text message reminders to promote
human papillomavirus vaccination. Vaccine, 29, 2537-2541.
Escoffery, C., Riehman, K., Watson, L., et al. (2019). Facilitators
and barriers to the implementation of the HPV VACS (Vaccinate
Adolescents Against Cancers) program: A consolidated frame-
work for implementation research analysis. Preventing Chromic
Disease, 16, E85. https://doi.org/10.5888/pcd16.180406.
Garbutt, J. M., Dodd, S., Walling, E., Lee, A. A., Kulka, K., &
Lobb, R. (2018). Theory-based development of an implemen-
tation to increase HPV vaccination in pediatric primary care

Authors and Affiliations

Debra M. Vinci'

Rebecca McClain®

Jessica Ryan
jryan@uwf.edu

Maureen Howard
mhoward4 @uwf.edu

Dallas Snider
dsnider@uwf.edu

Brandy Strahan
bstrahan @uwf.edu

Department of Movement Sciences & Health, University
of West Florida, 11000 University Parkway, Pensacola,
FL 32514, USA

@ Springer

24.

practices. Implementation Science, 13, 45. https://doi.org/10.1186/
s13012-018-0729-6.

Bednarczyk, R. A., Chamberlain, A., Mathewson, K., Salmone, D.
A., & Omera, S. B. (2018). Practice-, provider-, and patient-level
interventions to improve preventive care: Development of the P3
Model. Preventive Medicine Reports, 11, 131-138.

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

- Jessica Ryan? - Maureen Howard' - Dallas Snider® - Brandy Strahan” - Gregg Smith® -

Department of Health Sciences & Administration, University
of West Florida, 11000 University Parkway, Pensacola,
FL 32514, USA

Department of Information Technology, University of West
Florida, 11000 University Parkway, Pensacola, FL 32514,
USA

School of Nursing, University of West Florida, 11000
University Parkway, Pensacola, FL. 32514, USA

Tallahassee, FL, USA


https://doi.org/10.5888/pcd16.180406
https://doi.org/10.1186/s13012-018-0729-6
https://doi.org/10.1186/s13012-018-0729-6
http://orcid.org/0000-0002-7779-1053

	Increasing Human Papillomavirus Vaccination in a Federally Qualified Health Center Organization Using a Systems-Based Intervention Integrating EHR and Statewide Immunization Information System
	Abstract
	Introduction
	Methods
	Study Setting
	Subjects
	Intervention

	Procedures
	System Changes
	Training
	HPV Vaccination Intervention
	Patient Appointment

	Data Measures and Statistical Analysis
	Results
	Discussion
	Limitations
	Acknowledgements 
	References




