A System Dynamic Model of HPV Vaccinations Among Adolescent Boys in New York State

Jose Mazariego'2, Nasser Sharareh?3, Heidi Jones?, David Lounsbury?, Turner Canty', Nasim Sabounchi’

Department of Epidemiology and Biostatistics, CUNY Graduate School of Public Health and Health Policy, New York, NY 10027
2Center for Systems and Community Design, CUNY Graduate School of Public Health and Health Policy, New York, NY 10027
SUniversity of Utah School of Medicine, Salt Lake City, UT 84132
“Albert Einstein College of Medicine, Bronx, NY 10461

S —

Figure 1: Coverage of the first dose of the HPV vaccine in New York State by sex
Results

 Model update: Replaced “parental
awareness/knowledge” with parental hesitancy,
a stronger predictor of vaccination decisions.

Introduction

 Human Papillomavirus (HPV) 1s the most common sexually transmitted infection (STI) in the US with
approximately 13 million new infections each year.!-?
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 Although the majority of newly acquired HPV infections go undetected clinically and are spontaneously o emales .

resolved within two years, persistent infection can cause HPV-related diseases such as genital warts and - / Vales
HPV-associated cancers. These types of cancers can be prevented through early vaccination against HPV
which has shown high effectiveness when administered before exposure.>*

Reinforcing loop: More vaccinated parents —
positive word-of-mouth — hesitant parents
become intending — more vaccinated children —
increases vaccinated parents. R1 and R2 show

* While the HPV vaccine was 1nitially approved by the Food and Drug Administration (FDA) 1n 2006 for 40% similar loops for different levels of hesitancy.
females, 1ts recommendation was not extended to males until 2009. This delayed 1n recommendation has » Balancing loop: A fixed share of parents who
led to disparities between males and females with male adolescents being less likely to initiate the HPV will never vaccinate exits the system, capping
vaccine’. o

maximum coverage. In this stmulation, the
percent of parents who will never vaccinate was

0% calibrated as 1% of the proportion of very
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 h@Sltal’lt parents

» (G1ven the prevalence of HPV and its related cancers among males, it 1s important to undertake studies
aimed at improving HPV vaccine uptake among boys.

Source: National Immunization Survey (NIS-Teen), Center for Disease Control and Prevention (CDC)

* Figure3:
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* First & second doses: Historical uptake
dipped after COVID-19; the simulation
(assuming no pandemic shock) stays flat.

Figure 2: Conceptual Stock and Flow Diagram of the HPV Model
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Objective

Use a system dynamic model to simulate HPV vaccine
uptake among adolescent boys in New York State

e Third dose: Simulation shows modest
gains, but real-world uptake has fallen since

-+
Parents Who am

Intending to Vaccinate
their Children

. .

AN
Parents of
Adolescents who

I -y the 2016—17 guideline change—interpret
/scq:;'f:‘caii?:a?:f;:ﬁ /\ St with caution. |
SOE;; i:r:?rtm Hszirlar;:el:?lr;nts Intending Pdrents Bgcomin . \ /—*L o o
M eth O d S /‘\ Parents of Boys Very|g : = . 5 Pare':nt? gf B_?Yst : k. Songe | a?tHesnant g Parents of Bws/l——}maﬁzﬁi:g;he" et B/hmzag‘;gghe" Boys S~ i T::irre Stfy\fcscr'gaé'gfe P : C O n c1u S lO n
=== Hesitant to Get their + omewnhat Hesitant (o o A : g arents of Boys who 7 arents of Boys who w arents of Boys who
. Aw‘:‘::::gs 0 + ' Kids Vaccinated g > Geat él;enl; i;ids y \_ § o '"te”d'“gitf \i/asccmater ®1 Completed 1st Dose [ ®1 Completed 2nd Dose . P Completed 3rd Dose . .
» Adapted a previously developed System oo o K o Vi 71 . i‘;':‘;\f‘; ostn /"‘ ‘K“ ] ¥ ' * Covid-19 disrupted uptake of the first and second
o o ek = Somewhat Hesitant " 5 Intendi M + .
Dynamlcs (SD) mOdel Of HPV VaCClne uptake Q "\\\ Very Hesitant Py:ents Becoming /" : b Fc’)e:‘:'tex}:erD:g? P/a\rﬂeer:tzr%r(l))pogeul gﬂ:?fifgrz doe Of the HPV VaCClne.
. = Intendin & / Dose Dose . . .
among adolescents aged 9—17 in New York : \ -l i : Rz A . . *  Parental hesitancy plays a pivotal role in HPV
Proportion of Parents . N . . . .
State.¢ % | Froers e orne : 7 / o 5 g vaccine uptake. Targeted interventions that shift
Providers Vaccine 0 Delay in Receiving Delay in Receiving

Becoming Aware 3rd Dose

2nd Dose

parents' perspectives can help in increasing
uptake of the vaccine.

| | | i s S S/
» The model simulates interactions among parents, G \ ] A
. £ o
adolescents, and healthcare providers that ,, ’l —Ls T -
influence vaccination behavior. Z B

Delay in Receiving
the 1st Dose

Rate of Adolescents +

Maturing to 18 [}
Without the Vaccine

Rate of Providers Vaccine Total Unvaccinated
Recomending the Parents

Vaccine /

* Future objectives include:
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= Parental decision-making is represented in three
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Stages: (81} AN + g =l T T N / Tl recommendation and word of mouth.

1. Hesitant k . / \'t k " * (Calibrating the model for females.

2. Intending to vaccinate /’“ Wsced R T gt e g T e T « Compare NYC with the rest of NYS.

3. Parents of vaccinated children Y \—/ g 5 Y * Incorporate ethnicity and socioeconomic

status.

= Hesitant parents may become intending through: Figure 3: Model Fit and Post-COVID Projection of HPV Vaccine Uptake: Comparing Simulated and Historical Trends (2008—2023)
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The graphs show the simulated and historical trends of HPV vaccine uptake before and post Covid-19. It shows uptake of the A) first dose, B) second dose, and C) third dose.
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