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A multilevel approach to understanding and reducing missed opportunities for
vaccination among adolescents with chronic medical conditions

C1. OVERALL GOALS AND OBJECTIVES

Vaccination coverage is suboptimal for all adolescents, yet particularly concerning for
adolescents with chronic medical conditions who frequently fail to receive routinely
recommended vaccines such as human papillomavirus (HPV) vaccine and other indicated
vaccines such as pneumococcal polysaccharide (PPV23) vaccine. Vaccination of these
adolescents is crucial from an individual perspective given their increased risk of infection and
associated complications. It is also important from a public health perspective given the
growing incidence of this population and need for high coverage levels to ensure a population-
wide impact. Since many adolescents with chronic medical conditions receive health care
services, yet remain under-immunized, further elucidation of the unique factors contributing to
missed opportunities for vaccination is needed. In the proposed study, we seek to identify
barriers to HPV and PPV23 vaccination in this population and address these using an innovative
technology-based intervention. The ultimate goal of this initiative is to increase HPV dose 1
(HPV1) and PPV23 vaccination coverage among adolescents with chronic medical conditions.

Objective 1: To examine missed opportunities for HPV1 and PPV23 vaccination of adolescents
with chronic medical conditions.
Hypothesis: Missed opportunities for vaccination will be common, particularly for PPV23.

To achieve Objective 1, we will examine missed opportunities for HPV1 and PPV23 vaccination
of adolescents aged 11-17 years with chronic medical conditions receiving care at one of four
primary pediatric clinics affiliated with NewYork-Presbyterian Hospital-Columbia University
Medical Center (NYP-CUMC) during a 12-month period. We also will identify demographic,
diagnostic, and visit characteristics associated with missed opportunities in this population.

Objective 2: To assess parental and provider knowledge, attitudes, and experiences related to
HPV and PPV23 vaccination of adolescents with chronic medical conditions.
Hypothesis: Many parents and providers will lack knowledge about HPV and pneumococcal
infection risk, vaccine efficacy and safety, and vaccine recommendations/contraindications.
Adolescents with chronic medical conditions whose parents have limited knowledge about
infection risk and/or greater vaccine safety concerns will be less likely to be vaccinated.

To achieve Objective 2, we will administer surveys to a sample of parents and providers of 11-
17 year-old adolescents with chronic medical conditions in select pediatric clinics affiliated with
NYP-CUMC. Parental survey responses will be linked to their adolescent’s HPV1 and PPV23
vaccination status.

Objective 3: To determine the impact of a provider vaccine alert and additional parental text
message reminder on missed opportunities for HPV1 and PPV23 vaccination of adolescents
with chronic medical conditions.
Hypothesis: Missed opportunities for HPV1 and PPV23 vaccination of adolescents with
chronic medical conditions will be lower among those who visit a clinic when the provider
alert is active (PA only group) compared to those who visit a clinic when it is inactive
(baseline group). Missed opportunities for vaccination will be further reduced among those
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who visit a clinic when the provider alert is active and their parent is sent a “priming” pre-
appointment text message vaccine reminder (PA+TM group).

To achieve Objective 3, we will design and implement an intervention comprised of an alert in
the electronic health record for providers and an additional pre-appointment text message
reminder for parents of 11-17 year-old adolescents with chronic medical conditions at four
primary care clinics affiliated with NYP-CUMC. Missed opportunities for HPV1 and PPV23
vaccination of eligible adolescents with chronic medical conditions will be compared between
(1) PA only vs. baseline groups and (2) PA+TM vs. PA only groups.

C2. TECHNICAL APPROACH
a. Assessment of Need
i. Baseline HPV and PPV23 vaccination coverage of adolescents with chronic medical conditions

The incidence of chronic medical conditions among adolescents has increased markedly in
recent years, with estimates that one in every six to ten adolescents has a chronic medical
condition.” 2 Many are at increased risk of HPV and S. pneumoniae infections with significant
morbidity and mortality, including HPV-related cervical cancer and invasive pneumococcal
disease such as meningitis.>® Therefore, the Advisory Committee on Immunization Practices
recommends that they receive all routine adolescent vaccines, including HPV vaccine, and, for
some, additional vaccines such as PPV23 vaccine.’

While studies indicate that many adolescents with chronic medical conditions fail to
receive recommended vaccines such as influenza,® ® national data describing HPV and PPV23
vaccination coverage of these adolescents are lacking. Thus, using the NYP immunization
registry, EzVac (see Data Sources below), we recently examined HPV and PPV23 vaccination
coverage of 11-17 year-old adolescents with select chronic medical conditions, defined per ACIP
recommendations and existing literature,” " %! who received care at one of four primary
pediatric clinics affiliated with NYP-CUMC during a 12-month period. Preliminary data indicate
that only 47% had received three HPV vaccine doses, falling well short of Healthy People 2020
target levels of 80%,'” and a meager 12% of eligible adolescents had ever received PPV23
vaccine. Even lower coverage may exist elsewhere given that our general pediatric and
adolescent population typically has higher coverage than observed nationally,*> ** in part due
to successful technology-based interventions.”*® With the rising incidence of chronic medical
conditions among adolescents and the implications of under-vaccination of this vulnerable
population, these findings are of critical public health importance.

ii. Practice gaps underlying under-Immunization of adolescents with chronic medical conditions

At present, there is insufficient understanding of the factors contributing to under-
immunization of adolescents with chronic medical conditions. However, the few existing
studies to date, primarily focusing on influenza vaccination, suggest that the main practice gaps
include (1) insufficient understanding of vaccine-related issues among parents and providers;
(2) inadequate communication between providers and parents caring for these adolescents;
and (3) systems-based barriers to vaccination. Many parents and providers caring for children
with chronic medical conditions may possess misinformation about infection risk, vaccine
efficacy and safety, and vaccination recommendations and contraindications.® ® *° Perhaps
consequently, providers often fail to recommend needed vaccines to these patients, and
missed vaccination opportunities are common.® ** % Reduced provider awareness of
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vaccination status and time constraints during clinic visits could serve as additional
challenges.”* These adolescents may face other systems-based barriers, particularly since
they often require care from multiple providers in a variety of clinical settings.> > 1% %
Examining missed opportunities for HPV and PPV23 vaccination and further elucidating the
parental, provider, and systems-based factors associated with under-immunization against HPV
and PPV23 are critical first steps in designing an effective intervention to improve vaccine
outcomes in this population.

iii. Health technology strategies for vaccinating adolescents with chronic medical conditions

Innovative strategies to target identified practice gaps and improve vaccination coverage
of adolescents with chronic medical conditions are needed, and the use of health technology
holds particular promise. Our previous qualitative work revealed provider interest in using
provider vaccine alerts in our primary pediatric clinics.?® In addition, we recently found strong
parental, provider, and staff interest in using text message reminder/recall for vaccination in
these clinics.”’ Importantly, we have also demonstrated that customized provider alert and text
message reminder/recall systems, integrated with our EzVac immunization registry, significantly
improve coverage levels for recommended pediatric and adolescent vaccines in our general
patient population.”® While we have yet to examine their impact on vaccination coverage of
adolescents with chronic medical conditions, a few studies have demonstrated that they may
rapidly and accurately identify high-risk children, primarily asthmatics, in need of influenza
vaccine.' 8 Further examination of their impact on HPV and PPV23 vaccination coverage of
adolescents with chronic medical conditions is warranted.

iv. Primary target audience of intervention

The primary target audience of our technology-based intervention will be parents and
providers of adolescents with chronic medical conditions who receive care in one of four
primary pediatric clinics affiliated with NYP-CUMC. We aim to directly benefit the health
outcomes of these high-risk adolescents by reducing missed opportunities for HPV and PPV23
vaccination, thereby increasing their vaccination coverage levels.

b. Intervention Design and Methods

Overview: We will first clarify the practice gaps leading to the demonstrated poor HPV and
PPV23 vaccination coverage among adolescents with chronic medical conditions using
demographic, diagnostic, visit, and vaccine data from the EzVac immunization registry
(Objective 1) as well as surveys of parents and providers caring for this high-risk population
(Objective 2). We will then design and implement a technology-based intervention comprised
of an electronic health record (EHR) vaccine alert for providers and an additional pre-
appointment text message vaccine reminder for parents of adolescents with chronic medical
conditions (Objective 3). Their impact on missed opportunities for HPV1 and PPV23 vaccination
of eligible adolescents with chronic medical conditions will be determined. The Objective 1
protocol has been approved by the CUMC Institutional Review Board (IRB). Objective 2 and 3
protocols will be submitted for approval as detailed below (see Workplan below).



Principal Investigators: Annika M. Hofstetter; Susan L. Rosenthal

Objective 1: To examine missed opportunities for HPV1 and PPV23 vaccination of adolescents
with chronic medical conditions.

Subjects and Setting: Adolescents will be eligible if they 1) were 11-17 years-old; 2) had at least
one pre-specified chronic medical condition; 3) required HPV1 and/or PPV23 vaccine; and 4)
visited one of four primary pediatric clinics affiliated with NYP-CUMC during a 12-month period.
Chronic medical conditions will be selected based upon ACIP recommendations and existing
literature.” 1% ™ They will be identified using ICD-9 codes, which have a 90% accuracy in
detecting high-risk children with vaccination needs.™

Data Sources: Eligible children will be identified through the NYP registration system, which
contains patient demographic (e.g., age, gender, language, insurance), diagnostic (e.g., ICD-9
code), and visit (e.g., site, date) data. HPV and PPV23 vaccine data will be collected from the
NYP immunization registry, EzVac, of which Dr. Stockwell (co-1) and Dr. Vawdrey (co-l) are
Medical and Informatics Director, respectively. EzVac holds active vaccine records for >135,000
children and adolescents receiving care at the hospital and affiliated clinics. It is estimated that
EzVac captures >95% of all vaccines given at these sites. Data are extracted real-time from the
EHR or entered directly by medical staff following administration. EzVac also synchronizes with
the New York Citywide Immunization Registry, a population-based provider-mandated registry
that includes >93% of vaccines given through the Vaccines for Children (VFC) program.? *°
Thus, doses administered at non-study sites in New York City will also be captured in EzVac
data. Historical vaccine data are also routinely entered into EzVac/CIR by providers. We have
significant experience examining vaccination coverage using these data.'> 1313

Analysis: A missed opportunity will be defined as a clinic visit during which a subject was
eligible, yet failed to receive a needed vaccine. Demographic, diagnostic, and visit
characteristics as well as missed opportunities for HPV1 and PPV23 vaccine during the 12-
month period will be described. Bivariate and multivariable logistic regression analyses will
examine the impact of demographic, diagnostic, and visit characteristics as well as seasonality
on missed opportunities (dichotomized as 0 vs. 21) for HPV1 vaccination. These bivariate and
multivariable analyses will also be conducted for PPV23 vaccine if permitted by the number of
adolescents with/without missed opportunities.

Sample Size: Based upon preliminary data from the NYP registration system and EzVac, we
anticipate that 466 adolescents will fulfill study criteria for HPV1 vaccination and 262
adolescents will fulfill study criteria for PPV23 vaccination. Assuming 80% power and a 5% Type
| error, we estimate that the available sample size would allow us to detect 213% difference in
select demographic, diagnostic, and visit characteristics between subjects with and without
missed opportunities for HPV1 vaccination.

Objective 2: To assess parental and provider knowledge, attitudes, and experiences related to
HPV and PPV23 vaccination of adolescents with chronic medical conditions.

For Objective 2, surveys addressing determinants of HPV and PPV23 vaccination of adolescents
with chronic medical conditions will be designed and administered to parents and providers of
these adolescents in select NYP-CUMC pediatric clinics.
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Subjects and Setting: Parents will be eligible for participation if (1) their child is 11-17 years-old,
has 21 pre-specified chronic medical condition(s), and receives care at one of four primary
pediatric clinics affiliated with NYP-CUMC; and (2) they are fluent in English or Spanish. Chronic
medical conditions will be selected and identified as described above (Objective 1). Providers
(e.g., physicians, nurses, physician assistants, nurse practitioners) will be eligible for
participation if they are working at one of the four primary pediatric clinics affiliated with NYP-
CUMC. Given the potential influence of subspecialists on parental vaccination decisions,
providers caring for adolescent patients in the 11 subspecialty pediatric clinics (e.g.,
allergy/immunology, cardiology, endocrinology, gastroenterology, hematology, infectious
diseases, nephrology, neurology, oncology, pulmonology, rheumatology) affiliated with NYP-
CUMC will also be eligible for participation.

Procedures: Medical records of adolescent patients will be reviewed on the day prior to a clinic
visit to identify eligible parents. Recruitment will be performed on the day of the clinic visit in
coordination with the adolescent’s provider. After obtaining consent/assent, a survey will be
administered verbally to the parent by the Project Coordinator in English or Spanish. The
adolescent’s HPV and PPV23 vaccine data will be obtained from EzVac and linked to their
parent’s survey data. Parents will receive a $10 gift card for their time.

For providers, mixed-mode survey administration will be used.® 3’ The survey will be
created using Qualtrics software. An email with personalization capabilities (e.g., name, clinic
site) and embedded survey link will be designed. Email addresses will be obtained from
departmental administrators. An initial email blast will be sent, followed by a reminder email
blast to non-respondents two weeks later. Email and survey link opening rates will be tracked.
Two weeks after the final email blast, site visits will be performed to request written survey
completion by non-respondents. Providers who complete the survey will be entered into a
lottery for a $100 gift card.

Survey Instruments: Two survey instruments will be designed for parents and providers based
upon existing literature and investigator expertise. The surveys will include both open- and
close-ended questions. Key content areas may include, but are not limited to: demographics,
knowledge (e.g., HPV and pneumococcal infection risks, HPV and PPV23 vaccine efficacy and
safety, ACIP recommendations and contraindications), attitudes (e.g., medical home vs.
alternative sites for vaccination; provider perceptions of vaccination responsibilities);
experiences (e.g., HPV and pneumococcal infections, adverse events, parent-provider
communication about vaccine-related issues), practice attributes (e.g., type, hours of operation,
vaccine availability), and medical home indicators (e.g., accessibility, family-centeredness).
Survey instruments will be pretested by five parents and five providers; they will be revised
accordingly to improve clarity and content.

Analysis: Distribution frequencies will be used to describe parental and provider responses.
Bivariate and multivariable analyses will be used to identify key parental determinants of HPV1
and PPV23 vaccination. Bivariate and multivariable analyses will also be used to compare
survey responses between primary and subspecialty providers.

Sample Size: We will conduct purposeful sampling in order to be sufficiently powered to detect
differences in survey responses with a reasonable sample size. We aim to enroll at least 50
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parents of HPV1-vaccinated and at least 50 parents of HPV1-unvaccinated adolescents with
chronic medical conditions who have a clinic visit during the study period. We also aim to enroll
at least 30 parents of PPV23-vaccinated (i.e., fewer due to lower baseline coverage levels) and
at least 120 parents of PPV23-unvaccinated adolescents with chronic medical conditions who
have a clinic visit during the study period. These sample sizes will allow us to detect >230%
difference in survey responses between groups (stratified by vaccine), using 80% power at a 5%
significance level. This effect size has been reported previously in a study examining
determinants of influenza vaccination of children with chronic medical conditions.’ For
providers, we anticipate a 68% response rate based upon physician response rates using a
mixed mode approach.®® 3’ We anticipate combining all subspecialty providers into one analytic
group, although we recognize the importance of comparing vaccine-related knowledge,
attitudes, and experiences across subspecialties. Of note, we are currently investigating these in
a separate national sample of pediatric subspecialists, which will enable us to assess differences
across disciplines and identify national issues, thereby facilitating dissemination of our
proposed study findings.

Objective 3: To determine the impact of a provider vaccine alert and additional parental text
message reminder on missed opportunities for HPV1 and PPV23 vaccination of adolescents
with chronic medical conditions.

For Objective 3, we will design and implement an educational/order vaccine alert in the EHR for
providers and additional “priming” pre-appointment text message vaccine reminder for parents
of eligible adolescents with chronic medical conditions seen in four primary pediatric clinics.
The intervention will be comprised of four sequential time periods: 1) 4-month baseline period
with no provider alert or text message reminder; 2) 1-month training period; 3) 4-month
provider alert period (PA only); and 4) 4-month provider alert plus pre-appointment text
message vaccine reminder period (PA+TM) (Figure 1).

Figure 1. Study Design

Provider Alert +
Baseline Training Provider Alert TM Reminder

Mo 13-16 Mo 17 Mo 18-21 Mo 22-25

Study Setting: This intervention will be conducted in four primary pediatric clinics affiliated with
NYP-CUMC. These clinics provide >55,000 visits annually to children and adolescents living
primarily in a HRSA—designated health professional shortage area in northern Manhattan,
where community residents are predominantly Latino and foreign born and many receive
federal income assistance.?* Sites are centrally administered and staffed by one pediatric group
practice. Provider alerts and text messaging reminder/recall interventions for routine pediatric
and adolescent vaccination have been conducted previously at these sites.”*® More than 90%
of patients at these sites are eligible to receive vaccine free through the VFC program.

Subjects: This intervention will include all providers (e.g., physicians, physician assistants, nurse
practitioners, nurses) at the four participating clinics. It will also include parents who fulfill the
following eligibility criteria: (1) their child is 11-17 years-old, has 21 pre-specified chronic
medical condition(s), requires HPV1 and/or PPV23 vaccine, and receives care at a participating
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site during the study period; (2) have an active cell phone number listed in the NYP registration
system; and (3) have English or Spanish listed as their primary language in the NYP registration
system. Chronic medical conditions will be selected and identified as described above
(Objective 1). A study conducted at these sites in 2011 found that 89% of parents had a cell
phone with text messaging capabilities.”’

Procedures: During the baseline period, there will be no provider alert or pre-appointment text
message vaccine reminder. During the training period, five training sessions will be held to
educate providers and staff about the provider alert system and issues related to HPV and
PPV23 vaccination of adolescents with chronic medical conditions. Site visits with individual
provider instruction will also be conducted in order to reinforce this teaching. During the two
provider alert periods, the educational/order alert will “fire” when a provider opens a note in
the EHR for any adolescent aged 11-17 years with a pre-specified chronic medical condition. For
those who are not up-to-date with HPV1 and/or PPV23 vaccine, providers will be alerted to
either, through the alert, order the needed dose(s) or document reasons for not ordering
vaccine. During the provider alert plus text message reminder period, a text message reminder
will also be sent in the parent’s primary language (English or Spanish) via the customized text
message reminder platform to eligible parents two days before their adolescent’s scheduled
appointment at a participating clinic site.

Provider Alert Design: The customized provider alert will be designed based upon our prior
provider alert experience, expertise in adolescent medicine, chronically ill populations, and
vaccination issues such as vaccine safety, and existing literature. This alert aims to address
practice gaps by disseminating accurate HPV and PPV23 vaccine information to providers,
prompting them to communicate this information with their patients and families and
facilitating vaccination eligibility determination and vaccine ordering/documentation. We will
modify our existing provider alert system, which is integrated with the NYP registration system,
EzVac immunization registry, and the EHR (Eclipsys Ambulatory Care Coordinator), for the
proposed intervention. The alert will be tailored to the individual patient, displaying his/her
relevant medical information (i.e., eligible chronic medical conditions, allergies) and HPV1 and
PPV23 vaccination status (including date(s) of prior vaccine receipt). The alert will also include
talking points addressing common misconceptions (e.g., infection risk, vaccine efficacy, vaccine
safety)—printable for parents in English/Spanish—and a summary of ACIP recommendations
for HPV and PPV23 vaccination (including target populations, contraindications). A vaccine
eligibility algorithm for HPV and PPV23 vaccines will be developed and integrated within the
provider alert and EHR ordering system. Based upon our prior qualitative research of provider
preferences, the provider alert will not included forced actions.”® Alert content and
implementation will conform to the best practices of health information technology clinical
decision support. Implementation will be coordinated with clinical sites so as not to impede
workflow; real-time feedback will be exchanged to optimize intervention success.

Text Message Reminder Design: A pre-appointment text message will be designed based upon
our previous experience with text messaging, expertise in adolescent medicine, chronically ill
populations, and vaccination issues such as vaccine safety, and existing literature. The text
message vaccine reminder aims to address practice gaps by (1) “priming” parents to receive
vaccination information from their adolescent’s provider and (2) serving as an appointment
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reminder. We will personalize the message—a feature requested by the majority of parents in our
recent study.”’ The message will address general vaccine needs and include specific appointment
information (e.g., date/time, clinic site) (Figure 2). We will modify our current text message
reminder/recall platform, which is integrated with the NYP registration system and EzVac registry,
to obtain necessary demographic, diagnostic, clinic visit, and vaccine information for assessing
vaccine eligibility and generating the reminder message.

Translation and Pretesting: The provider alert talking points and text message reminder will be
targeted to a third-grade reading level and will be forward- and back-translated into Spanish by
a certified Spanish translator to ensure linguistic and cultural equivalency. Five parents fulfilling
eligibility criteria will be recruited at participating clinic sites to pretest these materials in English
and Spanish; content will be adapted accordingly. Parents will receive a $10 gift card for their time.
The provider alert will also be pretested by five providers at participating sites in order to
optimize content and functionality.

Figure 2. Text Message Content Example (English Version)®

Jose has an appointment at 10am on August 15 at Rangel Clinic (212-754-6754). The doctor will
discuss needed vaccines to protect him from harmful infections!

2 Also available in Spanish; message to be modified after pretesting with parents.

¢. Evaluation Design

i. Addressing practice gaps using a provider alert and text message reminder for vaccination
Data Sources: Demographic, diagnostic, visit, and vaccine data will be obtained from the NYP
registration system and EzVac registry (see Objective 1).

Variables: The primary outcome measure of the intervention will be a missed opportunity for
vaccination. This will be defined as a clinic visit during which a subject was eligible, yet failed to
receive a needed vaccine (HPV1 and/or PPV23). A secondary outcome measure will be the
documented reasons for not ordering HPV1 and/or PPV23 vaccine for eligible adolescents with
chronic medical conditions. Independent variables will include demographic characteristics
(e.g., age, gender, language, insurance), diagnostic (e.g., select/common ICD-9 codes), visit
characteristics (e.g., clinic site, number of visits), and seasonality (if found to be associated with
missed opportunities in Objective 1 findings).

Analysis: Descriptive analyses will be performed for demographic, diagnostic, and visit
characteristics as well as missed opportunities and documented reasons for not ordering
vaccine. We will then use bivariate analysis on an intention-to-treat (ITT) basis to compare the
proportion of subjects with a missed opportunity for vaccination between (1) those seen at a
participating clinic during the provider alert only period (PA only group) and those seen during
the baseline period (baseline group); and (2) those seen at a participating clinic during the
provider alert plus text message reminder period (PA+TM group) compared to those seen
during the provider alert only period (PA only group). We will then examine missed
opportunities between groups, adjusting for select demographic, diagnostic, and visit
characteristics as well as seasonality using multivariable logistic regression. Of note, eligible
adolescents will be included only in the first period during which they have a clinic visit; missed
opportunities will be assessed only at their first visit within that period. Adolescents whose
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parents received a pre-appointment text message reminder, but failed to attend the
appointment will be excluded from the primary analyses. In a sub-analysis, we will compare no-
show rates among eligible adolescents with an appointment at a participating clinic during the
PA+TM vs. PA only periods. We will also compare missed opportunities between groups
separately for HPV1 and PPV23 vaccines.

Sample Size: Based upon EzVac data, we anticipate that approximately 728 adolescents with a
chronic medical condition who require HPV1 and/or PPV23 vaccine will visit a participating
clinic during the 12-month study period; thus, we estimate that there will be 243 eligible
adolescents with visits during each 4-month study period (i.e., baseline, PA only, PA+TM).
Preliminary EzVac data indicate that 57% of eligible adolescents with chronic medical conditions
with a visit to a participating clinic during a 12-month period fail to receive HPV1 vaccine and
98% fail to receive PPV23 vaccine. Assuming 80% power and a 5% Type | error, we anticipate
that the available intervention sample size will allow us to detect a 212% difference in the
proportion of subjects with a missed opportunity for HPV1 or PPV23 vaccine between the PA
only and baseline groups and a 213% difference between the PA+TM and PA only groups.

ii. Expected change

We previously showed that provider alerts used during the peak of influenza activity increased
influenza vaccination by 5.4%'® and text message reminders increased adolescent vaccination
by 11-18%.% '® We expect that our proposed intervention will lead to similar, if not greater,
changes in our study population given the low baseline coverage levels and since it will address
the unique educational/communication barriers to vaccination in this high-risk population.

iii. Target audience engagement

We will track all provider actions in response to the alert—either vaccine order or
documentation of reason for not ordering in order to assess their engagement in the
intervention. For parents, we will capture undeliverable text messages and replies to the text
message reminder. In addition, after the intervention, we will recruit parents in the PA+TM
group whose eligible adolescent had no prior HPV1 or PPV23 receipt and, during the clinic visit
of interest, received both vaccines (n=5); received HPV1, but not PPV23 vaccine (n=5); received
PPV23, but not HPV1 vaccine (n=5); or received neither vaccine (n=5). They will be requested to
participate in a semi-structured interview focusing on vaccine-related issues (e.g., knowledge,
perceived risks/benefits, barriers to vaccination) and the intervention itself (e.g., text message
content/delivery, provider alert talking points, provider vaccine communication during the
visit). Overall satisfaction, concerns, and suggestions will be elicited. Descriptive analyses will be
conducted. Participants will receive a $10 gift card for their time.

iv. Dissemination

Our findings will be presented at scientific meetings (e.g., Pediatric Academic Societies, Society
for Adolescent Health and Medicine) and published in peer-reviewed journals. We will develop
a workshop for health care professionals focusing on vaccination of adolescents with chronic
medical conditions, including use of innovative health technology to improve vaccination
coverage in a variety of clinic settings. We will also disseminate results to public health
departments since our approach should be easily adaptable.
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v. Methodological Considerations

Why focus specifically on HPV1 and PPV23 vaccines?

These vaccines were selected as prototypes for both routine and specially-indicated vaccines
for adolescents with chronic medical conditions. We anticipate that our findings may be highly
generalizeable and the intervention easily adapted to other needed vaccines (e.g., influenza,
meningococcal). HPV vaccination of these adolescents is crucial since evidence suggests they
are just as likely as healthy adolescents to engage in high-risk sexual behavior,***° yet may be at
increased risk of adverse sequellae due to their underlying condition.*® Moreover, many fail to
receive appropriate sexual health screening and counseling from their providers, perhaps due
to misconceptions of risk.>*** In addition, modeling studies suggest that HPV vaccination must
be broadly implemented in order to have a large public health impact.*? Thus, strategies to
increase awareness and improve HPV vaccination coverage in this growing population of
vulnerable adolescents are needed. Of note, given the grant duration, we will focus specifically
on HPV1; however, this approach could be used for HPV2 and HPV3 vaccines as well. Emphasis
on PPV23 vaccination is particularly important given the markedly low coverage levels and life-
threatening consequences of pneumococcal infection in these high-risk patients.®

Why is the intervention based in the primary care clinics?

Although adolescents with chronic medical conditions are more likely than others to have and
access a medical home,*® many still fail to receive necessary preventive health services,® % > 4!
as evidenced by the low HPV and PPV23 vaccination coverage of those seen in our primary
pediatric clinics. In addition, adolescents seen in our primary pediatric clinics are predominantly
minority and publicly insured, which place them at greater risk of adverse outcomes related to
their underlying medical conditions.” Therefore, an intervention focusing on these adolescents
is an important first step towards improving vaccine outcomes in this population of high-risk
adolescents. Furthermore, provider alert and text message reminder interventions have been
conducted successfully in our primary pediatric clinics, making these sites an ideal setting for
implementing this project.™>*® Since some adolescents with chronic medical conditions identify
their subspecialist as their main physician®” **** or have no usual source of primary care,*®
future interventions may adapt the proposed health technology infrastructure to target such
adolescents in the subspecialty care setting, likely with additional aims of facilitating
establishment of and care coordination with a primary medical home.

What if missed opportunities for HPV1 and PPV23 vaccine differ by clinic site or time of year?
The clinics have similar patient populations and are staffed by one pediatric group practice. We
have also selected 4-month periods that include both high and low patient volume periods.
Thus, we don’t anticipate clinic or temporal variability in missed opportunities. However, if
Objective 1 analyses reveal such differences, we will consider instead a randomized cluster
crossover study design such that there will be on and off periods during each 4-month interval
(i.e., PA only, PA+TM) and their timing will differ by site.

Will we be able to assess the impact of a text message reminder on vaccination outcomes?
We are most interested in assessing whether the text message reminder augments the impact
of the provider alert on missed opportunities for vaccination. While our primary analysis
includes an ITT comparison of missed opportunities in PA+TM vs. PA only groups, we may
consider additional strategies to examine the potential impact of the text message reminder.

10
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For example, we could conduct a sub-analysis using a per-protocol approach, i.e., those who
received no text message reminder (i.e., walk-in visit, no cell phone, undeliverable message)
would be analyzed in the PA only group. We may also compare missed opportunities within the
PA+TM group based on text message receipt, adjusting for potential confounders. Given the
study design, we will not be able to assess the independent effect of the reminder message.

May factors other than those targeted through the intervention impact vaccination outcomes?
HPV and PPV23 vaccination could be impacted by multiple factors. We will be able to assess
many patient (e.g., demographic, diagnostic characteristics) and clinic (e.g., site) level variables.
However, certain provider level characteristics may be unavailable.

vi. Innovation

This proposed project is novel in its inclusion of a large population of highly vulnerable
adolescents with clear vaccination needs who may face unique and complex challenges to
vaccine uptake. In addition, drawing on the particular strengths of faculty and infrastructure at
Columbia University and NYP, this project is innovative in its use of customized provider alert
and text message reminder/recall systems, integrated with a sophisticated immunization
registry, to target both providers and parents caring for these adolescents. Ultimately, this
study will provide new and important data about adolescents with chronic medical conditions
and strategies to improve their vaccination outcomes. The proposed intervention is a promising
approach for rapidly and reliably identifying and reaching a large number of patients accessing
multiple providers across clinical settings. Our provider alert has been developed within one of
the most common commercially available EHR systems, and text message reminders are readily
available with many commercial vendors. Thus, if this intervention is found to be successful in
improving vaccination outcomes of adolescents with chronic medical conditions, this model for
vaccine delivery could be expanded to other important adolescent vaccines, additional high-risk
groups, and multiple venues including primary pediatric practices, subspecialty clinics, or more
centralized locations such as hospitals or local health departments.

C3. DETAILED WORKPLAN

The research team will meet on a weekly basis to discuss all aspects of the project, including
design, implementation, and evaluation. They will problem-solve any issues that arise and make
any modifications necessary. Please see Deliverables Schedule below for key activities and
responsible personnel during each study period.

Months 1-3 (July-September 2013)

During this period, we will primarily focus on missed opportunity data collection, cleaning, and
analysis (Objective 1). We will also begin preparations for our survey (Objective 2), submitting
our IRB protocol and developing and pretesting survey instruments.

Months 4-9 (October 2013-March 2014)

During this period, we will primarily focus on Objective 2. We will screen, recruit, and
administer parental surveys, which will be linked with adolescent vaccine data obtained
through EzVac. We will also conduct our online provider survey, performing site visits to recruit
and administer paper surveys to non-respondents as needed. Survey data will be then be
entered into a secure database and cleaned. During this period, we will also complete Objective

11
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1, aiming to submit a scientific meeting abstract and manuscript describing missed
opportunities in our study population.

Months 10-12 (April-June 2014)

During this period, we will begin preparations for our intervention (Objective 3). We will submit
an IRB protocol. Our IT team (Camargo/Stockwell/Vawdrey) will adapt the existing provider
alert and text message reminder systems for this study. In addition, we will complete Objective
2, performing data analyses and preparing a scientific meeting abstract and manuscript
describing our survey findings.

Months 13-16 (July-October 2014)

During this period, our IT team will further refine and pretest the provider alert and text
message reminder systems and their integration with EzVac. In addition, we will develop and
pretest the content of the provider alert and text message reminder. Importantly, this 4-month
period will also comprise the “baseline period” (no provider alert or text message reminder) of
our intervention.

Month 17 (November 2014)

During this period, we will hold five training/educational sessions for staff and providers at the
participating clinics. Site-based individual provider training will also be conducted. In addition,
we will collect and clean data for eligible adolescents with visits during the baseline period.

Month 18-21 (December 2014-March 2015)

This 4-month period will comprise the “provider alert only” period of the intervention during
which the provider alert will be activated at participating clinics. We will offer site-based
provider alert support during the first week of activation and as needed over the study period.
Any technical support required will be made available, and issues will be resolved accordingly.

Month 22-25 (April-July 2015)

This 4-month period will comprise the “provider alert plus text message reminder” period, i.e.,
the final intervention period. During this time, the provider alert will remain active. We will also
conduct daily automated queries of scheduled appointments, and text message reminders for
appointments scheduled in two days time will be generated and sent to eligible parents. We
will monitor log files of sent messages, received replies, and undeliverable messages on the
text-messaging platform. In addition, we will collect and clean data for eligible adolescents with
visits during the provider alert only period and develop the post-intervention interview guide.

Month 26-30 (August-December 2015)

During this period, we will collect and clean data for eligible adolescents with visits during the
provider alert plus text message reminder period. We will conduct the post-intervention
interviews. We will then perform intervention analyses and submit our findings for
presentation at a scientific meeting and publication in a peer-reviewed journal. We will
complete the grant period by planning dissemination activities and preparing the final grant
report.

12



C4. DELIVERABLES SCHEDULE

Months Activities Personnel Measures Deliverables
Missed opportunity data collection (Obj. 1) Hofstetter % missed opportunities Submitted IRB (Obj. 2)
Missed opportunity data cleaning (Obj. 1) Rosenthal Missed opportunity predictors
1-3 Missed opportunity data analysis (Obj. 1) Stockwell Surveys finalized
(Jul-Sep IRB proposal preparation (Obj. 2) LaRussa
2013) Survey instrument design (Obj. 2) Camargo
Survey instrument/email pretesting (Obj. 2) Williams
Ramakrishnan
Abstract preparation (Obj. 1) Hofstetter Surveys completed Submitted Abstract (Obj. 1)
4-9 Manuscript preparation (Obj. 1) Rosenthal Submitted Manuscript (Obj. 1)
(Oct 2013- Parental, provider survey administration (Obj. 2) Stockwell
Mar 2014) Parental survey linkage to vaccine data (Obj. 2) Camargo
Survey data entry/cleaning (Obj. 2) Williams
Survey data analysis (Obj. 2) Hofstetter Parental, provider factors Submitted Abstract (Obj. 2)
10-12 Abstract preparation (Obj. 2) Rosenthal related to vaccination Submitted Manuscript (Obj. 2)
(Apr-Jun Manuscript preparation (Obj. 2) Stockwell Provider alert/TM reminder Submitted IRB (Obj. 3)
2014) IRB proposal preparation (Obj. 3) Vawdrey systems developed
Provider alert system development (Obj. 3) Camargo
Text message reminder system development (Obj. 3) | Ramakrishnan
Intervention baseline period (Obj. 3) Hofstetter Provider alert finalized
Provider/TM reminder systems modifications (Obj. 3) | Rosenthal TM reminder finalized
13-16 Provider alert design (Obj. 3) Stockwell Pretested provider alert fully
(Jul-Oct Text message reminder design (Obj. 3) Vawdrey functional
2014) Provider alert/text message pretesting (Obj. 3) LaRussa Pretested TM reminder
Camargo sent/received correctly
Williams
Provider and staff training sessions (Obj. 3) Hofstetter Training/education completed
17 Site visits for individual provider training (Obj. 3) Williams # eligible subjects (baseline)
(Nov Data collection for baseline period (Obj. 3) Camargo % HPV1 and PPV23 missed

2014)

opportunities (baseline)




Provider alert only period (Obj. 3) Hofstetter
Provider alert activation at study sites (Obj. 3) Rosenthal
18-21 Stockwell
(DeC 2014- Vawdrey
Mar 2015) Camargo
Williams
Provider alert plus TM reminder period (Obj. 3) Hofstetter # eligible subjects (PA only) ¢ Completed Intervention
Provider alert continuation at study sites (Obj. 3) Rosenthal % HPV1 and PPV23 missed
22-25 Send pre-appointment TM reminders (Obj. 3) Stockwell opportunities (PA only)
(Apr-July Data collection for provider alert only period (Obj. 3) | Vawdrey # alerts “fired”
2015) Design post-intervention interview guide (Obj. 3) Camargo Alert actions described
Williams Interview guide finalized
Data collection for PA+TM reminder period (Obj. 3) Hofstetter # eligible subjects, PA+TM e Submitted Abstract (Obj. 3)
Conduct post-intervention interviews (Obj. 3) Rosenthal % HPV1 and PPV23 missed e Submitted Manuscript (Obj. 3)
Intervention data analysis (Obj. 3) Stockwell opportunities, PA+TM period
Abstract preparation (Obj. 3) Vawdrey # alerts “fired”
26-30 Manuscript preparation (Obj. 3) LaRussa Alert actions described
(Aug-Dec Camargo # TMs undeliverable
2015) Williams # TM replies
Ramakrishnan Interviews completed
Interview responses described
Missed opportunities
compared between groups
End of Quarterly progress report submission Hofstetter Objectives reviewed e Submitted Quarterly Report
Each Rosenthal
Quarter
End of Plan dissemination activities Hofstetter Objectives achieved ¢ Submitted Final Report
Grant Submit final report Rosenthal Intervention impact assessed
Period Dissemination strategies

developed
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