ABSTRACT

Title of Dissertation: HUMAN PAPILLOMAVIRUS (HPV) AND
HPV VACCINE AWARENESS AND
KNOWLEDGE: AN EXPLORATORY
ANALYSES OF THE ROLE OF RACE,
ETHNICITY, AND SOCIAL MEDIA
Yuki Lama, Doctor of Philosophy, 2020
Dissertation directed by: Sandra Quinn, PhD
Professor and Chair, Department of Family
Science
Objectives: To (1) characterize determinants of HPV and HPV vaccine awareness
and knowledge and receipt of HPV vaccine recommendation from a healthcare
provider; (2) explore predictors of social media use related to health; and (3)
determine the association between social media use related to health and HPV-related
outcomes among a nationally representative population of non-Hispanic African
American, Hispanic, Asian American, and non-Hispanic White adults living with
children in their household. Methods: Using Health Information National Trends
(HINTS) Survey data, multivariate logistic regression models were used to assess the
association between sociodemographic, cultural, and healthcare variables and HPV-
related outcomes (aim one) and social media outcomes (aim two). For aim three,

multivariate logistic regressions were used to examine the effect of social media

behaviors on HPV outcomes. Results: For aim one, older age and male gender were



associated with lower likelihood of HPV and HPV vaccine awareness, cervical cancer
knowledge and being recommended the HPV vaccine. Asian Americans were
significantly less likely to be aware of HPV or HPV vaccines compared to non-
Hispanic Whites. For aim two, older adults, males, and those without regular
provider status were significantly less likely to use social media for health purposes.
Non-Hispanic African American (aOR: 2.11; 95%Cl: 1.25-3.56), Hispanic (aOR:
2.10; 95%Cl: 1.21-3.66), and Asian Americans (aOR: 3.38; 95%Cl: 1.28-8.92) were
more likely to watch health-related videos on YouTube compared with non-Hispanic
whites. For aim three, adults who engaged in one or two social media behaviors had
significantly greater odds of HPV awareness compared to non-users. Those who
engaged in two, three, or four social media behaviors had significantly greater HPV
vaccine awareness compared to non-users. Conclusion: Results demonstrated
significant differences across HPV and social media outcomes among adults with
children in the household such as men, older adults, and racial/ethnic minorities,
which highlight needs and knowledge gaps particularly between those that use social
media and those who do not. Findings can inform the development of targeted,
culturally tailored strategies on social media to raise HPV awareness among
vulnerable groups in order to increase vaccine uptake and mitigate HPV morbidities

among high-risk populations.






HUMAN PAPILLOMAVIRUS (HPV) AND HPV VACCINE AWARENESS
AND KNOWLEDGE: AN EXPLORATORY ANALYSES OF THE ROLE OF
RACE, ETHNICITY, AND SOCIAL MEDIA

by

Yuki Lama

Dissertation submitted to the Faculty of the Graduate School of the
University of Maryland, College Park, in partial fulfillment
of the requirements for the degree of
Doctor of Philosophy
2020

Advisory Committee:

Professor Sandra Quinn, Chair

Professor Ali Hurtado

Professor Xiaoli Nan, Dean’s Representative
Professor Mia Smith-Bynum

Professor Marie Thoma



© Copyright by
Yuki Lama
2020



Acknowledgements

This dissertation has been a journey and | am grateful for the many individuals that
have shaped me and allowed me to be where and who | am today. First, | would like
to express my deepest appreciation for my dissertation committee: Dr. Sandra Quinn
as my chair, Dr. Ali Hurtado, Dr. Mia Smith-Bynum, Dr. Xiaoli Nan, and Dr. Marie
Thoma, for lending their expertise and guidance through this process and my time in
the doctoral program. | am especially privileged to work with my advisor and mentor
Dr. Quinn, who has provided unwavering support, warmth, and a thorough
introduction to the intense world of vaccine discourse on social media. | cannot thank
you enough for your guidance and patience. | am also thankful to the Family Science
faculty and staff for being so welcoming and allowing me opportunities to be a
stronger researcher and person. A special thank you to the Family Science and
Maternal and Child Health cohorts for your encouragement and validation through
the years. | am also grateful to Dr. Raul Cruz-Cano for your guidance and support
with statistics. Thank you to the Twitter team (especially Amelia), influenza vaccine
team, HPV messaging team, and the Public Health Without Borders Peru team for the
opportunity to be a part of the amazing work you do. Lastly, | am forever indebted to
my family and friends for putting up with me for the past few years. Thank you to
my mother and mother-in-law for helping with childcare and getting me through
challenging times. Thank you to my husband for providing limitless love, support,
and snacks. Lastly to Felix—my source of relentless joy and much distraction—

thank you for helping me keep things in perspective.



Table of Contents

ACKNOWIEAGEIMENTS ... I
Table OF CONTENTS ....cviiiiie ettt e e nas iii
LISt OF TADIES ... v
LSE OF FIQUIES ...ttt Vi
List OF ADDIEVIALIONS ......ccvveiicie e e vii
Chapter 1: INtrodUCTION ......cvviiie e 1
Public Health Problem ..o s 1
Conceptual FrameWOIK .........ccoiviiieciece e 3
AImMs and ReSearch QUESTIONS .......c.ccoviiiiiiiie ittt ere e 8
Chapter 2: LIterature OVEIVIEW ..........cccooiiiiiiieieiesiesie st 16
HPV and HPV VACCINE........ciiiiieiiee ettt ne e snaenne s 16
Factors contributing to parental acceptance of HPV vaccination ...............cccco...... 19
Role of health Care ProVIGEIS ......cc.ooviiieiiee s 21
HPV knowledge and aWarENeSS..........ceierieieierienie sttt 24
Social media related to health ...........ccooe e 26
Social media related to HPV and HPV VacCINe...........cccovveiieiiieiic e 30
SUMMEBIY ettt b ettt r e e b 32
Chapter 3: StUAY ONE.......ocieiicie e sre e reesreeaeaneenne s 34
F AN 0] 1 - (o) SO P PP 34
INEFOTUCTION ...ttt et e s e sre e e enes 36

A oo 3 SRS 39
Population and Study SamPIe .........ccviieeiiiii e 39
IMIBASUIES ...ttt ekttt e st et e s e e s st e e e e br e e annee e 40
StAtIStICAl ANAIYSIS ....ooiieieciece s 42
RESUILS ...t nrs 42

[ 11010 1] (o] o SRS OUPS PSSR 56
Chapter 4: STUAY TWO ...cvveiiiicieee et sra et neesneeeeanaenne s 64
N 01 - Uo! OSSPSR 64
INEFOTUCTION ...ttt sre e enes 66

A 0o 3 USSR 70
Population and Study SAMPIE ........cccveiiiiieeceee e 70
IMIBASUIES ...ttt ettt b et e et s et e et e e s s e e e s nbreeannne e 72
SEALISTICAl ANAIYSIS ... s 73
RESUILS ...ttt e e e a et e e e e e b e e e nra s 73

[ 1oL 01 (o] o RSSO SUORPSPRRS 88
Chapter 5: STUAY TR ..o e 95
N 0L - Uo! PSPPSR 95
INEFOAUCTION ...ttt e e e sr e e s beesree s 97

A oo 3SR 99
Population and Study SAMPIE ........ocviiiiiiee e 99
IMIBASUIES ...ttt ettt e e s e e e e e nneas 101
SEALISTICAl ANAIYSIS ... 103
RESUIES ... et e et et nre e nnes 103



DS CUSSION .t 114

Chapter 6: DISCUSSION .....cueiuiiiieiieieieesie sttt bbbt 120
Summary of Major FINAINGS .....cccvoiiiiiiecie e 120
Contribution t0 the LItErature ...........ccooieiiiieiieie e 122
Interpretation of Findings Using the Theoretical Model ............cccocoeeviviiinnnnn, 124
Limitations and Future Research DireCtiONS..........ccocuvvviriiiienenie i 129
IMPLICAtionS FOr PraCtiCe .........cccviiiiiiiciic s 134
(O] 0T 1151 o] o [ USSR 139

APPENTICES ...ttt e ettt e e e et e e e enbeeaenre e reereaneenre s 141
Appendix 1: Coding of variables in AIM ONe. ........ccccevieiiiiiie e 141
Appendix 2: Coding of variables in Aim TWO..........cccvvriniiieieie e, 143
Appendix 3: Coding of variables in Aim Three........c.cccovveveiieiivece e 145
Appendix 4: Conceptual framework. ...........cccooveiieiiiicieee e 147
Appendix 5: Glossary of social media terms. ..., 148

R E =T =] 0TSSR 150



List of Tables

Table 1-1. Respondent characteristics with children <18 in the household, 2019—
2014 (NZ=3,605) ...00uieveeiieieieiiesie st ste et e ettt ra et et et nne e neenae s 46
Table 1-2. Weighted frequencies and bivariate associations between HPV awareness,
HPV vaccine awareness, provider HPV vaccine recommendation and
sociodemographic, cultural, and healthcare and behavioral variables................ 48
Table 1-3. Weighted frequencies and bivariate associations between HPV cancer
knowledge and sociodemographic, cultural, and healthcare and behavioral
VANADIES ... et 50
Table 1-4. Weighted, fully adjusted multivariable logistic regression models
predicting HPV and HPV vaccine awareness and provider HPV vaccine
recommendation by sociodemographic, cultural, and healthcare variables........ 51
Table 1-5. Weighted, fully adjusted multivariable logistic regression models
predicting HPV cancer knowledge by sociodemographic, cultural, and healthcare

Variables, 20192017 ....uoeieiiiiee e 54
Table 2-1. Respondent characteristics with children <18 in the household, 2019—
2017 (NZ2,720) ettt bbbttt b 78

Table 2-2. Weighted frequencies and bivariate associations between HPV awareness,
HPV vaccine awareness, provider HPV vaccine recommendation and
sociodemographic, cultural, and healthcare and behavioral variables................ 79

Table 2-3. Weighted, fully adjusted multivariable logistic regression models
predicting social media use by sociodemographic, cultural, and healthcare
Variables, 20192017 .......coeiiieie e s 81

Table 2-4. Weighted, fully adjusted multivariable logistic regression models
predicting YouTube use by sociodemographic, cultural, and healthcare variables
for Hispanic adults (N=461) ......ccoocieiiiiecieceee e 84

Table 2-5. Weighted, fully adjusted multivariable logistic regression models
predicting YouTube use by sociodemographic, cultural, and healthcare variables

for non-Hispanic White adults (N=1,199) ........cccccceviviiiiiieieere e 86
Table 3-1. Respondent characteristics with children <18 in the household, 2019—
2017 (NZ2,720) et eeeeieerieiee ettt sttt st bestenre e e eneeneas 107
Table 3-2. Weighted frequencies and bivariate associations between HPV awareness
and HPV vaccine awareness and social media use variables ............c.cccccceeu... 108
Table 3-3. Weighted frequencies and bivariate associations between HPV cancer
knowledge and social media use variables ... 109

Table 3-4. Weighted, fully adjusted multivariable logistic regression of the
association between social media use and HPV and HPV vaccine awareness,
20092017 ...ttt et e s 110

Table 3-5. Weighted, fully adjusted multivariable logistic regression of the
association between social media use and HPV cancer knowledge, 2019—2017
........................................................................................................................... 111



List of Figures

Figure 1-1. Estimates of social media use among respondents with children <18 in the
household, 2019—2014 (N=3,605) ......cccccvereriierreiesieseereeeeseese e sae e 46

Figure 2-1. Estimates of social media use among respondents with children <18 in the
household, 2019—2017 (N=2,720) ......ccccevveiiriieiieieeee e 77

Figure 3-1. Estimates of social media use among respondents with children <18 in the
household, 2019—2017 (N=2,720) ......cccervrereriei e 106

Vi



List of Abbreviations

ACIP Advisory Committee on Immunization Practices
CBPR Community-based participatory research
CDC Centers for Disease Control and Prevention
FDA Food and Drug Administration

FTT Fuzzy Trace Theory

HCP Health care professional

HINTS Health Information National Trends Survey
HPV Human Papillomavirus

NCI National Cancer Institute

NHIS National Health Interview Survey

NIS National Immunization Surveys

SIM Structural Influence Model

SNS Social networking sites

STI Sexually transmitted infections

vii



Chapter 1: Introduction

Public Health Problem

According to the Centers for Disease Control and Prevention (CDC), human
papillomavirus (HPV) is the most common type of sexually transmitted infection
(STI). Left untreated, HPV can cause genital warts and different types of cancer
including cervical cancer and cancers of the vulva, vagina, penis, anus, and throat,
many of which could have been prevented through vaccination (Walker et al., 2017).
The CDC has recommended HPV vaccination as a safe and effective method of
preventing HPV infections for girls since June 2006 and for males since October
2011. Routine vaccination is recommended for preteen girls and boys starting at ages
11 and 12, as a preventive measure before sexual activity and potential HPV exposure
(Walker et al., 2017). National rates of HPV vaccination remain suboptimal, with
only 49.5% for females and 37.5% for males aged 13—-17 completing the
recommended series (Walker et al., 2017).

HPV vaccination completion rates are lower for Hispanic and African
American adolescents compared to whites (Walker, 2017). Suboptimal vaccination
rates may perpetuate HPV-related cancer disparities, particularly for racial/ethnic
minority groups who are at higher risk of HPV-related cancers (Burger et al., 2016).
African-American women and Latinas have the highest cervical cancer incidence
rates and higher cervical cancer mortality rate compared to non-Hispanic white
women (National Cancer Institute, 2019). Among men, African Americans had the

highest rates of anal cancers while Hispanic men have higher rates of penile cancer



than non-Hispanic men (Cooper et al, 2017). There are known disparities of HPV
knowledge outcomes, with African Americans and Latino groups having lower
knowledge related to HPV compared to non-Hispanic Whites (McBride & Singh,
2017; Scarinci et al., 2007; Wheldon et al, 2019). Knowledge of HPV and HPV
vaccine can shape attitudes and beliefs about disease risk and influence intentions and
vaccination behaviors (Beavis & Levinson, 2016; Foley et al., 2015).

Research is starting to emerge that illustrates the importance of how
information is delivered and how it may influence knowledge, beliefs, and intentions
toward HPV vaccination. Less is known regarding the drivers of HPV-related
knowledge disparities, social media use related to health, and how social media use
may inform HPV related knowledge outcomes among parents. Differences in social
media use may contribute to differential HPV-related knowledge outcomes, which
can contribute to lower vaccine intentions and uptake. However, few studies have
focused on how these parents use social media related to health and how that may be
associated with their knowledge of HPV, warranting further investigation. A
preliminary analysis of this relationship would lay the initial groundwork for future
studies that may inform the development of strategic approaches on social media to
increase HPV knowledge, HPV vaccine uptake, and mitigate HPV morbidities among
high-risk populations.

Indeed, there are a complex array of factors that contribute to HPV vaccine
acceptance, including the role of information delivery online. In particular, the role

of social media on HPV knowledge and awareness among adults remains an



understudied area. The following conceptual model explored the role of health

communication online, including social media, on health outcomes.

Conceptual Framework

Internet usage has markedly increased as 89% of adults access the internet in
2018 (compared to 74% in 2008) (Pew, 2018). According to Pew data, 69% of adults
use at least one social media site and 72% of US adults looked for health information
online. Research has originally focused on the digital divide, which outlines that the
less educated and socioeconomically disadvantaged have less access to online
technologies than more affluent groups (Mossberger et al., 2003). As the digital
divide, defined as the “unequal access to and use of the new media” narrows (van
Dijk, 2006), concerns have focused on the second-level digital divide, which is
focused on how different social groups use the Internet. While the original digital
divide was primarily concerned with access to the Internet and technology online, the
second-level digital divide has evolved towards examining how various
demographics use and engage with online information (Hargittai & Hinnant, 2008;
Kontos et al., 2010).

Specifically, there has been an increased focus on groups with known health
disparities that vary by intersecting factors such as geography, socioeconomic status,
gender, race/ethnicity, and disability status. Traditionally underserved or harder to
reach populations may benefit from emerging technology, or Web 2.0 defined as “a
new era of web-enabled applications that are built around user generated or user-

manipulated content, such as wikis, blogs, podcasts and social networking sites”



(Pew, 2011) due to its capabilities for interaction and engagement between users that
are not available in traditional media (e.g. print, broadcast). However, there is limited
research on which populations are using Web 2.0, specifically social media, for health
information related purposes. As social media use will only likely grow over time,
particularly among older users (Pew, 2018), it is important to note any differences or
potential inequalities related to social media use.

The role of information delivery and communication are antecedents of health
attitudes and beliefs, which can influence vaccination intentions. Indirectly
influencing knowledge and health behaviors may be factors that account for
differences in how individuals access and utilize information. According to the
Structural Influence Model (SIM), the role of communication may link individual and
group characteristics (e.g. race/ethnicity, gender) to health outcomes (Viswanath &
Kreuter, 2007). SIM posits that health communication can be a pathway linking
individual and social determinants (race/ethnicity) with health outcomes. Health
communication online, particularly social media, can influence health by raising
awareness, providing information, reinforcing knowledge and behaviors, such as
parental decisions to vaccinate their children by providing information (e.g. through
media campaigns). Parents who have greater access and use of health information are
more likely to accept vaccination than those who have less access (Galarce, Minsky,
& Viswanath, 2011; Kontos, Emmons, Puleo & Viswanath, 2011). As such, SIM may
help in understanding how sociodemographic characteristics such as race/ethnicity,
access and utilization of health communication online, and HPV-related knowledge

may influence intention and behavior related to HPV vaccination decision-making.



Additionally, SIM proposes that extant communication inequalities, or “differences
among social groups in accessing, seeking, processing, and using health information”
(Viswanath et al., 2006), can contribute to health disparities. Specifically, structural
and sociodemographic factors may influence differences in health information use,
access, and resources available, which influence antecedents of health behavior such
as knowledge and intention. Thus, inequalities in communication may contribute to
health disparities (Ackerson & Viswanath, 2009; Viswanath, Ramanadhan & Kontos,
2007).

The differences in health communication behaviors among social groups and
subsequent effect on health outcomes are well known. Lin, Savoia, Agboola &
Viswanath (2014) utilized the SIM framework to investigate the association between
social determinants and communication inequalities as related to the HIN1 influenza
pandemic. Findings indicated that sociodemographic factors (e.g. lower SES), media
exposure, and information seeking behaviors were predictors to vaccine receipt and
compliance of preventive recommendations. Further, limited exposure to public
health messages or information seeking resulted in incorrect uptake of preventive
measures, highlighting the impact of sociodemographic and health communication
factors (Lin et al., 2014). Kontos et al., (2012) examined the association of Internet-
related communication inequalities on human papillomavirus (HPV) vaccine
awareness and knowledge. Results reported that non-Internet users had lower
likelihood of being aware of HPV-related diseases and prophylactic vaccine,

suggesting that communication inequalities online may translate to disparities in HPV



knowledge, which can contribute to vaccine uptake and HPV-disease disparities
(Kontos et al., 2012).

Less is known about how social media users are characterized and social
media’s impact on vulnerable groups, warranting further investigation. Social media
is promising in its ability to connect underserved and underrepresented groups to
health information and social support resources online. Research is needed to identify
social media user characteristics and if social media use is segmented by social
groups similar to general Internet use. If these communication inequalities observed
on general Internet use translate over to social media environment, that could
facilitate widening health-related knowledge gaps among social groups, which could
have negative impact on health (Viswanath & Kreuter, 2007).

Therefore, this study sought to adapt the SIM framework to investigate the
association between social media and HPV and HPV vaccine knowledge and
awareness. Though disparities in HPV knowledge among racial/ethnic groups are
well documented, fewer studies have investigated differences across such dimensions
as income, education, and language within groups. Given the heterogeneity within
racial/ethnic groups, it is imperative to recognize and be sensitive to differences
across such dimensions such as income, language, and education (Jones, 2001). In
addition to sociodemographic factors, SIM was adapted to incorporate additional
cultural factors such as language, which are salient to health communication
behaviors. Previous research has found that individuals with lower English
proficiency were less likely to use Internet-based patient portal to view laboratory

results, request medication refills, contact their provider, and schedule medical



appointments (Sarkar et al., 2011). Vulnerable groups may be less likely to engage in
health communication behaviors online, which may compound their risks for negative
health outcomes. This study aimed to (1) characterize determinants of HPV
knowledge related outcomes within racial/ethnic groups, (2) characterize predictors of
social media utilization, and (3) explore the relationship between social media use
and HPV knowledge outcomes among a population of non-Hispanic African
American, Hispanic, Asian American, and non-Hispanic White adults living with
children in their household.

Differences among social groups in social media use related to health
information may drive HPV-related knowledge gaps, potentially influencing HPV
vaccine uptake, which may worsen extant HPV-related morbidities. Hence, it is a
priority to understand how sociodemographic, healthcare, and cultural factors
influence communication behaviors that can drive health knowledge and awareness to
impact health outcomes. Though social media is ubiquitous, it remains to be seen if
social media use reflects the trends of inequalities in online health communication.
Variations in social media use across social groups need to be considered for
disseminating knowledge and promoting appropriate health messages through media-
based campaigns. Public health communications can influence health by raising
awareness, providing information, and reinforcing knowledge and behaviors through

culturally-tailored messaging to improve health for all.
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Figure 1. Proposed conceptual framework adapted from the Structural Influence
Model (SIM).

: I I :
The aims of this exploratory study were to (1) characterize determinants of
HPV awareness, HPV knowledge, and receipt of HPV vaccine recommendation from
a healthcare provider overall and within racial/ethnic groups, (2) characterize
predictors of social media utilization overall and within racial/ethnic groups, and (3)
determine the association between social media use related to health and HPV
knowledge outcomes among adults living with children in their household. Specific

aim rationales and hypotheses are outlined below.



Aim 1 Research Questions:
RQ1a. What are the sociodemographic, cultural, and healthcare predictors of
HPV and HPV vaccine awareness among a population of non-Hispanic
African American, Hispanic, Asian American, and non-Hispanic White adults

with children in their household?

RQ1b. What are the sociodemographic, cultural, and healthcare predictors of
HPV cancer knowledge among a population of non-Hispanic African
American, Hispanic, Asian, and non-Hispanic White adults with children in

their household?

RQ1c. What are the sociodemographic, cultural, and healthcare predictors of
receiving a HPV vaccine recommendation from a healthcare provider among a
population of non-Hispanic African American, Hispanic, Asian American,

and non-Hispanic White adults with children in their household?

RQ1d. How do sociodemographic, cultural, and healthcare predictors of HPV

and HPV vaccine knowledge outcomes vary within racial/ethnic groups?

Aim One Rationale:
Increased parental awareness of HPV and HPV vaccine could increase
vaccine uptake, reducing children’s risk for HPV infection and cancer. Previous

studies using nationally representative data have examined sociodemographic drivers



of knowledge of HPV and HPV vaccines among adults and to a lesser degree, among
parents. Findings indicate that there are disparities of HPV-related knowledge across
racial/ethnic groups. Few studies have examined why these disparities persist in depth
and how interactions between sociodemographic factors and race/ethnicity may
contribute to differential levels of knowledge related to HPV using nationally
representative data. Provider recommendation was cited as a prominent factor in
HPV vaccine acceptance. Less is known regarding the sociodemographic correlates
of parents who receive HPV vaccine recommendation from a provider using HINTS
data. There is a strong association of receiving provider recommendation and
likelihood of vaccination uptake, warranting further investigation among adults with
children in the household. Understanding factors that influence parental decisions
about HPV vaccination is instrumental in increasing uptake.

Aim 1 addressed these research gaps by (1) examining race/ethnicity-
associated differences of HPV-related knowledge (2) specifically among adults with
children in the household (3) using population-level data. In particular, this study
stratified results by race/ethnicity in order to investigate how key factors drive

disparities within racial/ethnic groups.

Aim 2 Research Questions:
RQ2a. What are the sociodemographic, cultural, and healthcare predictors of
visiting a social networking site among a population of non-Hispanic African
American, Hispanic, Asian American, and non-Hispanic White adults with

children in their household?

10



RQ2b. What are the sociodemographic, cultural, and healthcare predictors of
sharing health information on a social networking site among a population of
non-Hispanic African American, Hispanic, Asian American, and non-

Hispanic White adults with children in their household?

RQ2c. What are the sociodemographic, cultural, and healthcare predictors of
participating in an online forum or support groups for health issues among a
population of non-Hispanic African American, Hispanic, Asian American,

and non-Hispanic White adults with children in their household?

RQ2d. What are the sociodemographic, cultural, and healthcare predictors of
watching health related videos on YouTube among a population of non-
Hispanic African American, Hispanic, Asian American, and non-Hispanic

White adults with children in their household?

RQ2e. How do sociodemographic, cultural, and healthcare predictors of social

media use vary within racial/ethnic groups?

Aim Two Rationale:
In total, 69% of adults use some form of social media, and research has shown
that an increasing number of people seek health information online (Pew, 2018).

Literature suggests that racial/ethnic minorities are less likely to engage in internet

11



health seeking behavior due to access or interpretation of information (Laz &
Berenson, 2012; Prestin, Vieux & Chou, 2015), which may limit their exposure to
health promotion messages online. Less is known about whether social media use
mirrors online health seeking behavior inequalities. Social media use is likely to
increase across populations, including parents, increasing opportunities and reach of
public health efforts to share health promotion messages and increase health equity.
However, there are research gaps on characteristics of parents that use social media
for health related purposes.

Aim 2 built upon existing literature by specifically (1) examining predictors of
social media use related to health (2) specifically among a nationally representative
sample of adults with children in the household. Further, the sample was stratified by
race/ethnicity to understand how correlates of social media use related to health

information differ within groups, an understudied area of focus.

Aim 3 Research Question and Hypothesis:
RQ3a. Is social media use related to health information associated with HPV
awareness, among a population of non-Hispanic African American, Hispanic,
Asian American, and non-Hispanic White adults with children in their

household?

Hypothesis 3a: Adults that use social media for health related

information have higher levels of HPV awareness, compared to non-

12



users after controlling for sociodemographic, cultural, and healthcare

covariates.

RQ3b. Is social media use related to health information associated with HPV
vaccine awareness among a population of non-Hispanic African American,
Hispanic, Asian American, and non-Hispanic White adults with children in

their household?

Hypothesis 3b: Adults that use social media for health related
information have higher levels of HPV-vaccine awareness, compared
to non-users after controlling for sociodemographic, cultural, and

healthcare covariates.

RQ3c. Is social media use related to health information associated with HPV
cancer knowledge among a population of non-Hispanic African American,
Hispanic, Asian American, and non-Hispanic White adults with children in

their household?

Hypothesis 3c: Adults that use social media for health related
information are more likely to have greater HPV cancer knowledge
compared to non-users after controlling for sociodemographic,

cultural, and healthcare covariates

13



RQ3d. Does the association between HPV, HPV vaccine, and HPV cancer

knowledge and social media use vary within racial/ethnic groups?
Hypothesis 3d: The association between social media use related to
health and HPV-related knowledge will be differentially patterned

within racial/ethnic groups.

Aim Three Rationale:

Given the rise of health seeking behavior on the Internet and social media use,
it is important to understand the role of social media in influencing public perception
of HPV, including HPV-related knowledge. Exposure to health information on social
media may shape knowledge, attitudes and beliefs, which, in turn, may shape parents’
intentions to get their children vaccinated against HPV. Prior studies have examined
how online health seeking behaviors contribute to HPV-knowledge disparities
(Kontos et al., 2011) and the role of social media on impacting individuals’ awareness
towards HPV (Ortiz et al., 2019). However, the focus has been largely on adolescents
and young adults, highlighting a need to investigate social media use among parents
and caregivers related to HPV.

Aim 3 addressed these limitations by (1) investigating the association between
social media use for health related information and HPV-related knowledge (2)
among a nationally representative sample of adults with children in the household. If
results demonstrate differences across race/ethnicity, findings will be stratified to
further explore differences within groups. Given the demonstrated influence of online

health seeking behaviors on HPV knowledge, | hypothesize that social media users

14



will have increased HPV and HPV vaccine awareness and cancer knowledge,
compared to non-users. Consistent with the SIM framework, the association between
social media use related to health and HPV-related knowledge will be differentially
patterned within racial/ethnic groups.

The following chapters include a literature review, theoretical framework
guiding the research, and three studies that explore the role of sociodemographic,
cultural, and healthcare factors on HPV and social media related outcomes. The final
chapter discusses key findings, practical implications, and directions for future

research.
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Chapter 2: Literature Overview

HPV and HPV vaccine

HPV is responsible for multiple cancers, which adds significant burden of
disease resulting in approximately 43,000 HPV-related cancers each year. HPV
causes effectively all cervical cancers, 88% of anal cancers, over 70% of vaginal and
vulvar cancers, about 70% of oropharyngeal (head and neck) cancers, and over 60%
of penile cancers (Audisio, 2016). The number of new cases for many of these
cancers are increasing annually, and currently oropharyngeal cancers are the most
common HPV-related cancer in the United States (National Cancer Institute, 2019).
While screenings such as the HPV or Pap test are available to check for precancerous
cells for cervical cancer, there are no other US Food and Drug administration (FDA)
approved screening tests that detect HPV infections or precancerous cells in anal,
rectal, vulvar, vaginal, penile, or oropharyngeal tissues.

HPV vaccination is available as a preventive strategy that can significantly
decrease disease burden and increase quality of life. The quadrivalent vaccine
(HPV4) protects against strains of HPV 16 and 18, which are associated with cancers
of the cervix, penis, anus, mouth, oropharynx, larynx, vulva, and vagina, as well as
HPV 6 and 11, which cause 90% of genital warts cases (Stokley et al., 2014). Starting
in 2006, the CDC has recommended 3-dose series vaccination as a safe and effective
method of preventing HPV infections for girls since June 2006 and for males since
October 2011. As of December 2016, the CDC has recommended only two doses of

HPV vaccine as a prophylactic measure against HPV-associated cancers (Meites et
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al., 2017). Routine vaccination is recommended preteen girls and boys starting at ages
11 and 12, as a preventive measure before sexual activity and potential HPV
exposure. Additionally, CDC’s Advisory Committee on Immunization Practices
(ACIP) recommends catch-up vaccination for 18-26 year olds who have not been
vaccinated earlier. However, national vaccination rates remain low, with only 49.5%
of girls and 37.5% of boys completing the recommended series, well below the
Healthy People 2020 objective to increase HPV vaccination series completion for
adolescents aged from 13 to 15 years to 80% (CDC, 2015; HealthyPeople.gov, 2019).
These rates are substantially lower compared to other recommended childhood
vaccinations, e.g. Tdap (88.0%), MMR (90.9%), and Hepatitis B (91.4%) (Walker et
al., 2017).

Racial, ethnic, and gender disparities are observed with HPV vaccine
initiation and completion (Reagan-Steiner et al., 2015). National Immunization
Surveys (NIS)-Teen data reported that Latino and African American adolescents are
more likely to begin initiation of HPV vaccination, but are less likely to complete the
vaccine series, compared to Whites (Jeudin et al., 2014; Niccolai, Mehta & Hadler,
2011). An examination from the 2013 National Health Interview Survey (NHIS)
found that African Americans, males, and foreign-born individuals were less likely to
initiate HPV vaccination (De & Budhwani, 2017). Similarly, Daniel-Ulloa et al.
(2016) found that women were more likely to report receiving the HPV vaccine
(30%) compared to men (5%), consistent with recent research (Landis, Bednarczyk &
Gaydos, 2018). Further, African American women had lower odds of HPV vaccine

series initiation. Among women who initiated HPV vaccination, African American
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and Latina women had approximately were less likely to complete the series
compared to White women (Daniel-Ulloa et al., 2016), potentially due to gaps in
continuity of care, insurance coverage, access to healthcare as well as lower quality of
care (Gelman et al., 2013).

Minority women are more likely to be at risk for cervical cancer compared to
white women (American Cancer Society, 2019; Burger et al., 2016; CDC, 2012;),
with the highest incidence rate of cervical cancer among Latina women (9.6 per
100,000 women), followed by African-American women (9.2 per 100,000 women).
Compounding the issue, African American and Latina women are more likely to
receive diagnoses at later stages, diminishing survival rates compared to diagnosis at
earlier stages (American Cancer Society, 2019). Men who are minorities
disproportionately experience HPV-related cancer disparities. Black men had the
highest rates of HPV-associated anal cancer (1.5 men per 100,000), compared to
white (1.1 men per 100,000) and Hispanic (0.7 men per 100,000) men. (Viens et al.,
2016). Hispanic men have higher rates of penile cancer than non-Hispanic men
(Cooper et al., 2017). For oropharyngeal cancers, black men had the second highest
rates (6.8 men per 100,000), after white men (8.2 men per 100,000). Given that HPV-
attributable oropharyngeal (head and neck) cancers currently exceed cervical cancer
rates (Jiron et al., 2014) and that these cancers are often detected at advanced stages
(Gillison et al., 2015), increasing male HPV vaccination rates is a public health
imperative. Additionally, vaccinating males confers additional protection among men
who have sex with men (MSM) who do not benefit from female-only vaccination.

Concerted, culturally-relevant efforts need to be placed on promoting vaccines among
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women and men, particularly racial/ethnic minorities to prevent worsening HPV-

related disease rates and promote health and well-being.

- I f o

Given the recommended age for vaccination, parental acceptance of HPV
vaccination is fundamental for uptake. A complex multitude of factors contribute to
parental decision-making. Concerns of vaccine safety (Darden et al., 2013),
adolescent sexual behavior (Rosenberg & Mechcatie, 2018), and lack of provider
recommendation (Wong et al., 2013) contribute to decisions not to vaccinate against
HPV. Some parents fear that vaccination will give license for adolescents to engage
in early or risky sexual activity, although research has not substantiated these claims
(Rosenberg & Mechcatie, 2018). Further, parents are concerned that their children
are too young for vaccination as they are not sexually active and subsequently
perceive vaccination as unnecessary (Jena, Goldman & Seabury, 2015; Reiter et al.,
2009). Parental acceptance of vaccination increased with increased perceived
susceptibility of HPV infections for their children, which varies by child gender
(Hofman et al., 2013).

Though HPV affects both men and women, the HPV vaccine has been
initially promoted as a women’s health issue related to STIs and cervical cancer since
the vaccine’s introduction in 2006 (Colgrove, 2006). This longstanding gender bias
continues to be observed even though the CDC has recommended HPV vaccination
for boys since 2011. As a result, gender differences are apparent as parental intentions
to vaccinate their daughters are greater in comparison to their sons (Laz, Berenson &

Rahman, 2012; Reiter et al., 2011). Parents may associate HPV with cervical cancer,
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perceiving their sons to be at reduced risk and hence, less susceptible to HPV -related
diseases (Johnson et al., 2017). Qualitative studies have examined parental decisions
to vaccinate their sons against HPV (Lacombe-Duncan et al., 2018). Parents were
generally accepting of the need for vaccination in order to protect their sons against
cancer, however, had low awareness and knowledge of the link between HPV and
cancers affecting males, which influenced their decision-making. Low awareness of
benefits of vaccination for males was also evident among physicians who perceived
the vaccine to benefit females to a greater degree (Perkins & Clark, 2012). As men
are affected by anal and oropharyngeal (head and neck) cancers, suboptimal HPV
vaccination use is an opportunity loss for cancer prevention (Jiron et al., 2014; Viens
etal., 2016).

Although parents are increasingly aware of the vaccine, they reported lack of
knowledge as a barrier to vaccinating their child (Dorell et al., 2011). Similarly,
Thavarajah et al. (2015) found that insufficient knowledge on HPV vaccination
significantly influenced parental decisions for HPV vaccine uptake for their children,
consistent with previous studies (Hofman et al., 2013; Katz et al., 2016; Okoronkwo
et al., 2012). Research indicates that the parents cite lack of knowledge as a barrier,
reporting that more information was needed before making the decision to vaccinate
their children (Allen et al., 2012; Dorell et al., 2011; Kester et al., 2013).

Cultural factors (e.g. language), immigrant status, and distrust of the healthcare
system contributed to HPV vaccine hesitancy or refusal, particularly among
racial/ethnic minority parents (Holman et al., 2014; Walling et al., 2016). Language

proficiency plays an important role in how individuals gather and process HPV-
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related information. Kepka et al. (2014) found that Latino parents who had lower
English proficiency were more likely to report insufficient information about HPV
vaccination, necessitating culturally relevant health promotional materials to increase
vaccine knowledge and uptake. Among both African American and Latino parents,
concerns of safety, lower knowledge of HPV vaccines, viewing vaccination as
condoning premarital sexual activity, and lower perceived susceptibility to HPV were
barriers to vaccine uptake (Gilkey et al., 2014; Morales-Campos et al., 2013; Dorell et
al., 2014; Polonijo & Carpiano, 2013). Among African American parents, mistrust of
healthcare providers and pharmaceutical companies were also drivers of HPV vaccine
uptake (Allen et al., 2012; Fu et al., 2017). Additionally, concerns of potential
medical experimentation akin to the Tuskegee syphilis study may contribute to
hesitancy among African American parents (Sanders et al., 2012; Thompson et al.,
2011). Some studies have found that while racial/ethnic minorities cite lack of
knowledge and awareness of HPV vaccination, vaccine initiation (but not
completion) rates have been higher than non-Hispanic Whites (Daniel-Ulloa et al.,
2016, Jeudin et al., 2014; Landis et al., 2018; Niccolai et al., 2011). This
inconsistency between knowledge and vaccine initiation may be partially explained
by the role of provider recommendation of vaccination, though further research is

warranted.

Role of health care providers
Receipt of a health care provider (HCP) recommendation is a stronger

predictor of HPV vaccination than HPV-related knowledge, perceived vaccine safety
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and efficacy, insurance status, and race/ethnicity (Gilkey et al., 2016). Literature
suggests that provider communication is critical in HPV vaccine series uptake and
completion (Perkins et al., 2015), yet physicians are more likely to recommend other
vaccines (e.g., tetanus and diphtheria) compared with HPV vaccine (Burdette et al.,
2017; Cooper et al., 2017; Gilkey et al., 2014). Additionally, recommendations tend
to be less frequent and less emphasized compared to other childhood vaccines,
potentially influencing parents to perceive HPV vaccination as less important.
However, over 70% of adolescents who receive provider recommendation initiate
HPV vaccination, highlighting missed opportunities of HCPs to increase vaccination
(Dorell et al., 2011).

Among parents, providers were less likely to recommended HPV vaccine if
they were uncomfortable discussing adolescent sexual health with families or
perceived parents as vaccine hesitant (Friedman & Shepeard, 2007; Gilkey et al.,
2016). One study cited greater than 60% of adolescents did not discuss the HPV
vaccine with their healthcare provider (Caskey et al., 2009). Providers may perceive
patients to be at lower risk of HPV infection due to patient age and gender. First,
parents of boys are less likely to receive a recommendation to vaccinate than parents
of girls (Gilkey & McReee., 2016), perhaps due to lower perceived susceptibility of
HPV infection for boys. Literature also indicates that provider discussions were
focused on cancer prevention for girls while STI prevention was emphasized for
boys, which may have implications for vaccine uptake (Gilkey & McReee., 2016).
Second, HPV vaccination schedule is recommended for adolescents, who are

perceived to be healthier and at less at risk for diseases. This perception is evident in
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the decline of adolescents visiting providers with increasing age of the individual
(Irwin et al., 2009). Providers are also less likely to endorse HPV vaccination
compared to other childhood vaccines, potentially contributing to lower perceived
vaccine necessity and subsequently lower uptake. Less frequent provider visits
compounded with fewer recommendations can translate into missed opportunities for
HPV vaccination (Wong et al., 2013).

Differences were observed for Latino and African American adolescents, who
were less likely to receive a recommendation from a healthcare professional (14%
and 27%, respectively) in comparison to white adolescents (Polonijo & Carpiano,
2013). These findings are in line with other studies that suggest provider are less
likely to discuss HPV recommendations with racial/ethnic minority parents (Lau et
al., 2012; Ylitalo et al., 2013). Additionally, parents who do not speak English as a
first language were less likely to receive provider recommendation for vaccination
(Reiter et al., 2014). These findings are troubling given that provider
recommendations are influential among parents; 74% of Latino and 64% of African
American parents reported they would have their child vaccinated if a doctor
recommended it (Savas et al., 2012).

Disparities in provider communication in terms of receipt of HPV vaccine
recommendation are particularly concerning for numerous reasons. HPV vaccination
is more effective when administered to younger adolescents and may be especially
beneficial for traditionally underserved populations who experience a
disproportionate disease burden across gender. Failure to emphasize the HPV vaccine

recommendation can drive patients to seek HPV information from other potentially
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less credible sources. Baxi et al. (2013) and Langford & Loeb (2019) found that
patients sought additional information on the Internet or YouTube to supplement the
information they did not receive from providers; however, patients expressed
difficulty navigating and comprehending available information online. Lacking
sufficient knowledge or being exposed to less reliable information may negatively
influence individuals’ attitudes and intention towards vaccination, contributing to

sluggish uptake and perpetuating disparities in HPV-related morbidities.

HPV knowledge and awareness

Sufficient knowledge is an integral component influencing attitudes, beliefs,
and behavioral intention related to HPV vaccination (Montafio et al., 2008;
Roncancio et al., 2016). Previous studies have examined the correlates of HPV and
HPV vaccine knowledge among adults using nationally representative data from the
National Cancer Institute’s Health Information National Trends Survey (HINTS).
Boakye et al. (2017) found that being female and non-Hispanic White was associated
with higher knowledge and awareness of HPV and HPV vaccine, consistent with
other studies (Blake et al., 2015; Wheldon et al., 2019). A 2013 analysis of the
HINTS data found that 68% of Americans had heard of HPV and 62% were aware
that HPV causes cervical cancer (Blake et al., 2013). However, men, those with
lower education, and individuals without internet access were significantly less likely
to have heard of HPV or know the link between HPV and cancer (Blake et al., 2015;
Kontos et al., 2012; McBride & Singh, 2017). Gender disparities in HPV and HPV

vaccine awareness are apparent (Capogrosso et a., 2015; Radecki et al., 2016). Low
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vaccine uptake among men was associated with low HPV awareness and knowledge
(Lu et al., 2013; Osazuwa-Peters et al., 2017; Reimer et al., 2014; Reiter et al., 2011).

Differences across sociodemographic factors were found across other
nationally representative samples. Using National Health Interview Survey (NHIS)
data, Wisk et al. (2014) found that non-Hispanic white, female, insured, English
speakers, U.S. born, higher income parents were more likely to be aware of the HPV
vaccine. Both racial/ethnic minority men and women have differential levels of
knowledge and awareness about HPV, which varied by sociodemographic
characteristics. Specifically, individuals with higher awareness were younger, female,
employed, and had a regular healthcare provider (Thompson et al., 2011). Thompson
et al. (2011) found that 62% of African American mothers and fathers were aware of
HPV. Additionally, higher awareness was associated with younger age, females,
higher education and income, and parents with regular pediatricians. In a more recent
study, Thompson et al. (2019) found that women who spoke English very well were
more likely to be vaccinated than those who did not have strong English proficiency.
Additionally, non US-born individuals were less likely to be aware of HPV vaccines
and initiate vaccination (Cofie et al., 2018; De & Budhwani, 2017; Perez et al., 2018),
highlighting the need for targeted public health interventions for multicultural
populations.

Emerging research highlights how information channels, such as the Internet,
can influence HPV-related knowledge. Specifically, Internet use is associated with
increased odds of HPV knowledge (Kontos et al., 2012; McRee et al., 2012;

Thompson et al., 2019). Kontos et al. (2012) reported that 75% of Internet users were
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aware of the HPV vaccine, compared to 42% of non-Internet users. Additionally,
non-Internet users have a lower likelihood of HPV vaccine awareness and of knowing
about the link between HPV infection and cervical cancer and the sexual transmission
of HPV compared with Internet users. Thompson et al. (2019) extended this line of
research by demonstrating that information-seeking on the Internet was significantly
associated with HPV vaccination. Findings are consistent with extant research on the
role of knowledge contributing to HPV vaccination intentions and behavior.
Specifically among parents, the role of the Internet may shape their HPV knowledge.
Within the sample 773 parents in the Carolina HPV Immunization Measurement and
Evaluation (CHIME) study, 21% reported using the Internet as a source of
information. Internet use was associated with increased knowledge of HPV’s link to
cervical cancer, abnormal pap tests, STIs, and genital warts. Further, Internet use was
associated with greater perception of disease risks associated with non-vaccination
and reduced concerns of vaccine risks (McRee et al., 2012). As parents are critical in
the decision-making process for vaccinating their children, it is important to
understand drivers of HPV-related knowledge (e.g. Internet and social media use) to

increase vaccination rates.

il media related to healt

Social media, defined as “a group of Internet-based applications that build on
the ideological and technological foundations of Web 2.0, and that allow the creation
and exchange of user generated content” (Kaplan & Haenlein, 2010), can be utilized

for surveillance and communication of health promoting behaviors. Social media can

26



be broadly categorized as social networking sites (SNS) (e.g., Facebook), blogging
and microblogging (e.g., Twitter), media generating and sharing (e.g., YouTube) and
participation in forums and message boards (Thackeray, Crookston & West, 2013).

According to Pew data, social media use has grown exponentially: 69% of
adults use at least one social media site compared to 7.6% of users in 2005 (Pew,
2018). Social media has potential to reach and engage with large, diverse audiences.
Social media sites range from networking sites such as Facebook and Twitter, to
shared content sites (e.g. wikis, blogs, YouTube). Online social networks boast large
user bases with high levels of engagement, which can be utilized by public health
efforts to disseminate health promotion messages. In particular, public health
communication can benefit from social media’s functionality as a channel for health
message delivery and interactivity to share, generate, and comment on health topics
among users (Moorhead et al, 2013). For example, over two-thirds of adults in the US
are Facebook users, and over 75% of them visit the site daily (Pew, 2018). For young
adults 18-29 years old, 88% reported use of any social media platform compared to
78% of adults 30-49 years old.

Social media use is common among parents, though use across platforms vary
among mothers and fathers (Duggan et al., 2015). The majority of parents use
Facebook (74%), similar to non-parents (70%). Mothers are more likely to use
Facebook (81%), Pinterest (40%), and Instagram (30%), compared to fathers (66%,
15%, and 19%, respectively). Additionally, parents interact with their social
networks as opposed to only reading or viewing content, with 37% of mothers

frequently sharing, posting, or commenting on Facebook. Social media also serves as
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a source for parenting advice and information, with 59% of parents finding parenting
information on social media content, 42% receiving social support on parenting
issues, and 31% asking parenting questions (Duggan et al., 2015).

In addition to parental status, social media users vary demographically. In
particular, social media users tend to skew younger, but remain fairly similar across
education, income, and race/ethnicity (Pew, 2018). Using HINTS data, Chou et al.
(2009) examined social media measures such as participation in an online forum for
people with similar health issues, writing an online diary or blog, and visiting a SNS
such as Facebook. Overall, findings did not indicate differences by education,
race/ethnicity, or health care access. However, results highlighted that African
Americans were using social networking sites (i.e. Facebook) more so than non-
Hispanic whites (Chou et al., 2009). This study broadly examined general social
media use (i.e. blogging or visiting SNS), although participation in online support
groups was specifically related to health. A more recent examination of social media
use using HINTS data revealed that social media for sharing health information has
decreased in favor of exchanging medical information with healthcare providers on
social networking sites (e.g. Facebook or Twitter) (Huo et al., 2019). Additionally,
results did not report racial/ethnic differences in the use of social media for health
communication, although younger adults had significantly higher odds of social
media use. Langford & Loeb (2019) analyzed 2018 HINTS data and found younger
age, lower education, and lower perceived quality of provider communication were

associated with odds of watching YouTube health-related videos.
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Thackeray, Crookston, & West (2013) surveyed 1745 adults who reported online
health seeking behaviors, including social media (i.e. using SNS for health-related
activities and posting a comment or question about health issues on social media).
Among respondents, 41.2% used SNS for health and 9.9% posted a comment,
question, or information (15.19%) on social media. Males and older respondents were
less likely to use SNS for health-related activities, whereas respondents with a regular
provider had nearly twice the likelihood of using SNS for health-related activities.
Race, health insurance coverage, and education were not significantly associated with
the use of social networking sites for health (Thackeray et al., 2013). Prestin, Vieux,
& Chou (2015) found that race/ethnicity was a significant predictor in likelihood of
using the internet as a primary source of health information, but was not significantly
associated with engagement in social media use (i.e. health-related blogging, social
network site use, participation in online health support groups, and contacting
medical providers online). Consistent with prior literature, younger adults and
females were more likely to use SNS related to health (Huo et al., 2019; Prestin,
Vieux, & Chou, 2015; Thackeray et al., 2013), highlighting research gaps on
strategies to engage with different populations on social media.

Social media facilitates connections between a wide range of individuals from
patients to healthcare professionals in a cost-effective way; this engagement across
broad demographic categories can be leveraged for public health communication
efforts. Although there are numerous benefits regarding social media for health
promotion, key limitations need to be addressed such as the role of social media in

fueling negative health information. Notably, the quality and reliability of
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information on various platforms is not regulated and hence can lead to the
proliferation of misleading information. In the case of vaccines, negative information
is common on social media platforms (Kata, 2010), where users view and share with
ease any information regardless of its scientific credibility. The increased presence of
vaccine-critical proponents on these sites may contribute to vaccine hesitancy,
potentially catalyzing decreased vaccination and increased rates of preventable
diseases (Betsch et al., 2010; Glanz et al, 2017). Thus, it is imperative for public
health advocates to harness the power of social media for health promoting behaviors

such as vaccination in order to combat the rise of misinformation online.

~ocial media related | .

As social media use related to health is increasing, it is critical to address
research gaps on how social media may inform HPV and HPV vaccine knowledge,
which may inform vaccine uptake. Numerous studies have examined HPV sentiment
and content analysis on various social media platforms such as YouTube (Briones et
al., 2012; Ekram et al., 2018), microblogs (Keelan et al., 2010), Pinterest (Guidry et
al., 2015), Twitter (Dunn et al., 2015; Massey et al., 2016), and Instagram (Bacsch &
MacLean, 2018). On YouTube, the most viewed videos related to HPV and HPV
vaccine were anti-vaccine (57%) compared to pro-vaccine (31%) and neutral (11%)
in nature (Ekram et al., 2018). In contrast, Briones et al. (2012) found that 33% of
videos were pro-vaccine, potentially indicating the increase in anti-vaccine content on
YouTube. Keim-Malpass et al. (2017) found that on Twitter, 51% of the tweets were

classified as “positive” and 44% of the Tweets were considered “negative”.
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Additional studies examining Twitter messages demonstrated differences in content
of positive and negative tweets.

Massey et al. (2016) collected and characterized tweets from August 2014 to
June 2015 related to HPV vaccination in terms of content and sentiment. Keywords

29 <¢ 99 ¢¢

such as HPV were associated with personal words (“I”, “me”, “prevent”, “learn™)
whereas vaccine-specific terms such as “Ceravix” had negative connotations
(“cdcwhistleblower”, “exposed”). Of the sample tweets (n=193,379), nearly 40%
were positive, and were more likely include URLs and hashtags compared to negative
sentiment tweets. Negative tweets were more likely to discuss vaccine side effects.
Similarly, on Pinterest, vaccine side-effects and safety were primary concerns of
users. An overwhelming majority of “pinned” images were anti-vaccine (74%)
compared to pro-vaccine content (18%) (Guidry et al., 2015). Images on Twitter and
Instagram reported an overrepresentation of women in HPV related posts (Basch &
MacLean, 2018; Lama et al., 2018). Men and racial minorities were less likely to be
featured on Twitter images, despite having equal or more disease burden compared to
women and white individuals (Lama et al., 2018). Nonetheless, the longstanding
narrative that HPV is exclusively an issue impacting women may be changing.
Results from a study on Reddit, an online forum site known to have a majority of
male users, found that HPV is discussed among men and women equally (Lama et al.,
2019).

Dunn et al. observed 258,418 tweets from October 2013 until October 2015 to

measure information exposure differences and corresponding HPV vaccine coverage

differences across states. Results indicated that lower HPV vaccine coverage was
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correlated with negative HPV sentiment from mainstream news, highlighting the
influence of the media on HPV vaccine uptake (Dunn et al., 2017). Proliferation of
anti-vaccine content on social media may drive hesitancy. Margolis et al. (2018)
found that parents of adolescents who heard negative stories of HPV (e.g. side
effects) were less likely to initiative HPV vaccination compared to parents who heard
positive or no stories. Information can be spread quickly across users, regardless of
accuracy and content. As users form communities through shared beliefs, it is
important to consider innovative strategies to reach these specific groups to
disseminate accurate information and effectively encourage healthy behaviors such as

HPV vaccination.

Summary

HPV is the most common STI and can lead to several types of cancer among
men and women, with ethnic/racial minorities bearing disproportionate burden of
disease. Adverse outcomes can be prevented by vaccination; however, uptake
remains low. Research has pointed to multifaceted factors that contribute to HPV
vaccine acceptance among parents and the potential influence of social media on
HPV-related knowledge, which may inform vaccine uptake. As the use of social
media continues to spread, the need to examine the role of social media on HPV-
related knowledge becomes increasingly clear.

Knowing the predictors of HPV-related outcomes and social media use among
parents (aims 1 and 2) has potential to segment populations and disseminate culturally

relevant, timely health messages in a more tailored, cost-effective way than
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traditional methods. Once it is known how social media use is associated with
knowledge of HPV and HPV vaccine for parents (aim 3), social media-based efforts
can be utilized to promote HPV vaccination and increase uptake. Further, findings
from this exploratory research have numerous implications including (1) laying the
initial groundwork for future studies; (2) contributing to development or extension of
theory, explicitly the Structural Influence Model; and (3) providing insight on how to
align targeted (messaging towards subgroups based on shared characteristics such as
gender or race) and tailored (messaging towards individual needs) strategies to
promote HPV vaccination rates and decrease cancer incidence rates among vulnerable

populations. The next three chapters comprise of studies that address these aims.
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Chapter 3: Study One

Abstract

Background: Approximately 44,000 new cases of human papillomavirus (HPV)
associated cancers occur annually in the U.S., many of which could have been
prevented through vaccination. Lower uptake rates may be due to lack of knowledge
and provider recommendation among parents who report that more information was
needed before making the decision to vaccinate their children. Understanding factors
that are associated with parental HPV-related knowledge and vaccine
recommendation are instrumental in increasing uptake. Objective: This study
examines correlates of HPV-related knowledge and provider recommendation
specifically among adults with children in the household using population-level data.
Methods: Data were collected from the Health Information National Trends (HINTS)
Survey (N=3,605). Multivariate logistic regression models were used to assess the
association between sociodemographic, cultural, and healthcare variables and HPV-
related outcomes. Results: Age, gender, education and Asian ethnicity were
significant factors associated with HPV outcomes (p<.05). Adults over 50 years old
and those with high school diploma or less had decreased odds of HPV awareness
(p<.05). Males were 48% less likely to be recommended the HPV vaccine compared
to women (p<.05). Asian Americans were less likely to be aware of HPV (aOR: 0.18;
95%Cl: 0.10-0.33) or HPV vaccines (aOR: 0.16; 95%CIl: 0.20-0.31). Conclusions:
HPV awareness differs between populations, suggesting that HPV awareness

campaigns are not being equally distributed to target populations (e.g. racial/ethnic
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minorities, men, lower SES groups). Lower cancer knowledge was consistently
reported, suggesting that HPV-related cancer risks have not been broadly
disseminated or discussed, with the exception of cervical cancer. Findings can inform
development of targeted, culturally tailored strategies to raise HPV awareness among

vulnerable groups in order to increase vaccine acceptance and uptake.
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Introduction

Human papillomavirus (HPV) can cause genital warts and different types of
cancer including cervical cancer and cancers of the vulva, vagina, penis, anus, and
throat. In the United States, approximately 44,000 new cases of HPV-associated
cancers occurred, affecting 24,900 women and 19,100 men (CDC, 2019), with
ethnic/racial minorities bearing disproportionate burden of disease. HPV vaccination
is available as a preventive strategy that can significantly decrease infection rates and
improve quality of life. Beginning in 2006, the CDC has recommended 3-dose series
vaccination as a safe and effective method of preventing HPV infections for girls
since June 2006 and for males since October 2011. As of December 2016, the CDC
has recommended only two doses of HPV vaccine as a protective measure against
HPV-associated cancers (Meites et al., 2017), although recent research has
demonstrated comparable effectiveness of HPV vaccination in preventing disease
regardless of number of doses (Botherton et al., 2019). Routine vaccination is
recommended preteen girls and boys starting at ages 11 and 12, as a preventive
measure before sexual activity and potential HPV exposure. However, national
vaccination rates remain low, with only 49.5% of girls and 37.5% of boys completing
the recommended series (CDC, 2015).

Given the recommended age for vaccination, parental acceptance of HPV
vaccination is crucial for uptake. Although parents are increasingly aware of the
vaccine, they reported lack of knowledge as a barrier to vaccinating their child
(Dorell et al., 2011). Similarly, Thavarajah et al. (2015) found that insufficient

knowledge on HPV vaccination significantly influenced parental decisions for HPV
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vaccine uptake for their children, consistent with previous studies (Hofman et al.,
2013; Katz et al., 2016; Okoronkwo et al., 2012). Research indicates that the parents
cite lack of knowledge as a barrier, reporting that more information was needed
before making the decision to vaccinate their children (Allen et al., 2012; Dorell et
al., 2011; Kester et al., 2013). Receipt of a health care provider (HCP)
recommendation is a stronger predictor of HPV vaccination than HPV-related
knowledge, perceived vaccine safety and efficacy, insurance status, and race/ethnicity
(Gilkey et al., 2016). Literature suggests that provider communication is critical in
HPV vaccine series uptake and completion (Perkins et al., 2015), yet provider
recommendations tend to be less frequent and less emphasized compared to other
childhood vaccines, potentially influencing parents to perceive HPV vaccination as
less important (Burdette et al., 2017; Cooper et al., 2017; Gilkey et al., 2014).
However, over 70% of adolescents who receive provider recommendation initiate
HPV vaccination, highlighting missed opportunities of HCPs to increase vaccination
(Dorell et al., 2011).

Sufficient knowledge is an integral component influencing attitudes, beliefs,
and behavioral intention related to HPV vaccination (Montario et al., 2008;
Roncancio et al., 2016). Previous studies have examined the correlates of HPV and
HPV vaccine knowledge among adults using nationally representative data from the
National Cancer Institute’s Health Information National Trends Survey (HINTS).
Findings indicate that there are disparities of HPV-related knowledge across
racial/ethnic groups (Boakye et al. (2017). A 2013 analysis of the HINTS data found

that 68% of Americans had heard of HPV and 62% were aware that HPV causes
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cervical cancer (Blake et al., 2013). Increased parental awareness of HPV and HPV
vaccine could increase vaccine uptake, reducing children’s risk for HPV morbidities.
Previous studies using nationally representative data have examined
sociodemographic drivers of knowledge of HPV and HPV vaccines among adults and
to a lesser degree, among parents. Using National Health Interview Survey (NHIS)
data, Wisk et al. (2014) found that non-Hispanic white, female, insured, English
speakers, U.S. born, higher income parents were more likely to be aware of the HPV
vaccine.

Few studies have examined why these disparities persist in depth and how
interactions between sociodemographic factors and race/ethnicity may contribute to
differential levels of knowledge related to HPV using nationally representative data.
Provider recommendation was cited as a prominent factor in HPV vaccine
acceptance, warranting further investigation on the sociodemographic correlates of
parents who receive HPV vaccine recommendation from a provider using HINTS
data. Given the strong association of receiving provider recommendation and
likelihood of vaccination uptake, examining who is receiving (or not receiving) HCP
recommendations is an important area of focus. Understanding factors that influence
parental decisions about HPV vaccination is instrumental in increasing uptake. This
study proposes to address these research gaps by examining correlates of HPV-related
knowledge specifically among adults with children in the household using
population-level data. If differences are found, this study will investigate how key

factors drive disparities within racial/ethnic groups.
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Methods

Population and Study Sample

Data were obtained from Health Information National Trends Survey
(HINTYS) 4, cycle 4 and 5, cycles1-3, administered by the National Cancer Institute.
HINTS is a nationally-representative, publicly available, probability survey of adults
aged 18 or older in the civilian non-institutionalized population of the United States
designed to assess the American public’s use of health- and cancer-related
information and to assess other cancer-related knowledge, attitudes, and behaviors.
Cycle 3 data were collected from January through May, 2019 (response rate=30.3%;
N=5,438). Cycle 2 data were collected from January through May, 2018 (response
rate=32.8%; N= 3,504); Cycle 1 data were collected January through May, 2017
(response rate=32.4%; N=3,191). HINTS 4, cycle 4 data collection started on August
20, 2014 and concluded on November 17, 2014 (response rate= 34.4%; N=3,677).

The sample was obtained through a two-stage, stratified process wherein
addresses were randomly selected from a U.S. Postal Service file of residential
addresses, and respondents were selected from each household sampled. The high and
low minority strata were formed using the census tract level characteristics from the
2012-2016 American Community Survey data file. Addresses in census tracts that
had a population proportion of Hispanics or African Americans that equaled or
exceeded 34 percent were assigned to the high-minority stratum; the high minority
stratum was oversampled to increase the sample, and subsequently, the precision of
estimates for minority subpopulations. Remaining addresses were assigned to the

low-minority stratum. HINTS contained both final sample weights that helped obtain
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population-level estimates and a set of 50 replicate sampling weights to obtain the
correct standard errors. Full descriptions of HINTS survey methodology have been
published elsewhere (HINTS, 2018).

Analyses focused on a subset of survey data comprising of men and women
with at least one child in the household <18 years old across HINTS 4.4, 5.1, 5.2, and
5.3 (N=3,605). Racial/ethnic groups were restricted to non-Hispanic African

American, Hispanic, Asian American, and non-Hispanic White adults.

Measures

Outcomes

HPV and HPV vaccine awareness

HPV awareness was drawn from the following item asking: “Have you ever
heard of HPV? HPV stands for Human Papillomavirus. It is not HIV, HSV, or
herpes.” (yes/no). HPV vaccine awareness was drawn from the following question:
“A vaccine to prevent HPV infection is available and is called the cervical cancer
vaccine or HPV shot. Before today, have you ever heard of the cervical cancer

vaccine or HPV shot?” (yes/no).

HPV cancer knowledge

HPV cancer knowledge were assessed with the following questions: “Do you
think HPV can cause cervical cancer?” (yes/no/not sure); “Do you think HPV can
cause penile cancer?” (yes/no/not sure); “Do you think HPV can cause anal cancer?”

(yes/no/not sure); “Do you think HPV can cause oral cancer?” (yes/no/not sure).
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Responses to survey item were dichotomized to be “yes” versus “no,” which was
made up of “no” and “not sure” to reflect uncertainty or lack of cancer knowledge.
HPV vaccine recommendation from health care provider

Provider recommendation of the HPV vaccine was measured by the question:
“In the last 12 months, has a doctor or health care professional recommended that you
or someone in your immediate family get an HPV shot or vaccine?” (yes/no/I don’t
know). Responses to survey item were dichotomized to be “yes” versus “no,” which
was made up of “no” and “I don’t know”. This measure was not available for HINTS

5.3 and thus analysis for this outcome only included data from 2018, 2017, and 2014.

Predictors
Sociodemographic, cultural, and healthcare variables

Independent variables were grouped into the model: (1) sociodemographic
factors: age (18-34, 35-49, 50-65, >65 years old), gender (male, female), marital
status (married/living as married, divorced/separated/widowed, never married),
education (less than high school, high school graduate, some college, college graduate
or more), household income ($0 to $19,999, $20,000 to $34,999, $35,000 to $49,999,
$50,000 to $74,999, 75,000 to $99,999, $100,000 or more); cultural factors:
race/ethnicity (non-Hispanic African American, non-Hispanic White, Hispanic, Asian
American), English language proficiency (very well/well, not very well/not at all),
survey language (Spanish, English); and (3) healthcare factors: regular provider status

(yes/no), health insurance type (private/Medicaid/Medicare/other), and general health
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status (excellent/very good, good, fair/poor). Measures were selected and categorized

based on previous studies (Blake et al., 2015; Wheldon et al., 2019).

Statistical Analysis

Data were analyzed using Stata 15. Descriptive statistics were reported for
outcome and sociodemographic predictor variables. The bivariate relationships
between the 1V (sociodemographic, cultural, and healthcare variables) and DV (HPV
and HPV vaccine awareness and knowledge, HPV vaccine recommendation receipt)
were examined using chi-square tests at the at p<.05 significance level. Multivariate
logistic regression models were used to assess the association between
sociodemographic, cultural, and healthcare variables and (1) HPV awareness, (2)
HPV vaccine awareness, (3) HPV cancer knowledge, and (4) HPV recommendation
receipt outcomes. Analyses were stratified to examine whether associations varied by
race/ethnicity (non-Hispanic Black, Hispanic, Asian American, non-Hispanic White).
Following HINTS analytic recommendations, survey-specific procedures were used
to account for the complex sampling design. Replicate weights were used to compute
accurate standard errors for statistical testing procedures and to represent the U.S.

population. Missing data were excluded from analysis.

Results

Sample
Table 1 summarizes the sociodemographic, cultural, healthcare, and

behavioral characteristics as well as HPV-related outcomes of respondents who
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reported living with children under 18 years old in the household (N=3,605).
Participants had a mean age of 43.3 years (SE=0.2) and were mostly non-Hispanic

White (55.7%), and female (55.5%).

HPV awareness

Almost 73% of respondents had heard of HPV and 70.5% had heard of the
HPV vaccine (Figure 1). Bivariate analyses using chi-square tests revealed younger
age, female gender, higher education and household income were associated with
higher HPV and HPV vaccine awareness (Table 2). Non-Hispanic Whites had the
highest levels of HPV awareness compared to non-Hispanic African American,
Hispanic, and Asian populations (p<.001). Logistic regression model indicated that
HPV awareness was predicted by age, gender, education and income (Table 4).
Compared to 18-34 year old respondents, 50-65 year old adults were 49% less likely
to have heard of HPV, and those over 65 years were the least likely to be aware of
HPV (aOR: 0.22; 95%CI: 0.05-0.92). Compared to women, men were 67% less
likely to be aware of HPV. HPV awareness increased with education attained, though
odds were statistically significant for adults with less than high school (aOR: 0.21;
95%Cl: 0.11-0.38) and high school graduates (aOR: 0.35; 95%CI: 0.23-0.54).
Regarding income, adults with household incomes <$20,000 had the lowest HPV
awareness (aOR: 0.35; 95%CI: 0.14-0.88). Widespread disparities across
race/ethnicity were not found, although Asian Americans were significantly less

likely to be aware of HPV (aOR: 0.18; 95%CI: 0.22-0.82).
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HPV vaccine awareness

Over 70% of respondents had heard of the HPV vaccine (Figure 1). Bivariate
analyses using chi-square tests revealed younger age, female gender, higher education
and household income were associated with higher HPV and HPV vaccine awareness
(Table 2). In the multivariable model, HPV vaccine awareness was associated with
gender and education (Table 4). In comparison to women, men had significantly
lower odds of having heard of the HPV vaccine (aOR: aOR: 0.29; 95%Cl: 0.21-
0.40). Additionally, higher awareness was associated with increased educational
attainment, specifically for adults with less than high school (aOR: 0.29; 95%CI:
0.16-0.53) and high school graduates (aOR: 0.27; 95%CI: 0.17-0.42). Further, other
factors significantly associated with lower odds of having heard of the HPV vaccine
included Asian race (aOR: 0.16; 95%CI: 0.20-0.31) and having other health

insurance type (aOR: 0.58; 95%CI: 0.37-0.90).

HPV vaccine recommendation receipt

A little over 34% reported that a doctor or healthcare professional
recommended the HPV vaccine for themselves or someone in their immediate family
within the past 12 months (Figure 1). Bivariate correlates of having received HPV
vaccine recommendation included older age, female gender, higher educational
attainment, higher household income, race/ethnicity, and greater English language
proficiency (Table 2). Multivariate analyses reported that male gender predicted

lower odds of HPV vaccine recommendation receipt from a healthcare provider either
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for themselves or an eligible family member. Males were 48% less likely to be
recommended the HPV vaccine compared to women (aOR:0.52; 95%CI: 0.34-0.79)

(Table 4).

HPV cancer knowledge

Respondents were most familiar with HPV’s linkage to cervical cancer
(78.2%), followed by a smaller proportion for other cancers: penile (33.4%), oral
(29.5%) and anal (29.5%) (Figure 1). Bivariate correlates of having cervical cancer
knowledge included female gender, higher educational attainment, higher household
income, having a regular provider, health insurance type, and having a better health
status (p<.05). Oral cancer knowledge was associated with higher education (Table
3).

From the multivariate model, age, gender, and education was associated with
being knowledgeable that HPV is a cause of cervical cancer (Table 5). Males were
52% less likely to know that HPV is a cause of cervical cancer. Compared to 18-24
year olds, 35-49 year olds had significantly increased odds of being knowledgeable
that HPV is a cause of cervical cancer (aOR: 1.71; 95%CI: 1.00-2.91). Higher cancer
knowledge was associated with increased educational attainment, in particular for
adults with less than high school and high school graduates (p<.05). For the other
cancers, adults that were divorced, separated, or widowed had higher knowledge of
penile (aOR: 1.66; 95%CI:1.00-2.75) and oral cancers (aOR: 1.73; 95%CI:1.04—
2.89) compared to married or living as married adults. Increased education reflected

increased odds of oral cancer knowledge, although findings were statistically
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significant for high school graduates (aOR: 0.41; 95%ClI: 0.20-0.85). There were no
other factors associated with knowledge of HPV associated cancers.

Race/ethnicity was not found to be significant predictor for majority of HPV
awareness and knowledge outcomes and no further analyses were conducted. Though
Asians were significantly less aware of HPV and the HPV vaccine, due to lack of
sufficient observations in the analytic sample, population-level point estimates using

sampling weights were not calculated.

Figure 1-1. Estimates of social media use among respondents with children <18 in
the household, 2019—2014 (N=3,605)

Percentages of HPV-related measures

Heard of HPV

Heard of HPV vaccine

Knowledgeable that HPV
is a cause of cervical
cancer

Knowledgeable that HPV
is a cause of penile cancer

MEASURE

Knowledgeable that HPV
is a cause of anal cancer

Knowledgeable that HPV
is a cause of oral cancer

%

Table 1-1. Respondent characteristics with children <18 in the household, 2019—
2014 (N=3,605)

| N (%)
Sociodemographic factors
Age
18-34 984 (27.3)
35-49 1,815 (50.4)
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N (%)

50-65 630 (19.7)

>65 92 (2.6)
Gender

Male 1,269 (44.5)

Female 2,342 (55.5)
Marital status

Married/living as married 2,515 (71.2)

Divorced/separated/widowed 644 (8.8)

Never married 457 (20.0)
Education

Less than high school 255 (9.5)

High school graduate 543 (20.8)

Some college 1,061 (34.1)

College graduate or more 1,765 (35.6)
Household income

$0 to $19,999 558 (15.5)

$20,000 to $34,999 398 (10.8)

$35,000 to $49,999 449 (14.0)

$50,000 to $74,999 590 (16.6)

$75,000 to $99,999 480 (13.5)

$100,000 or more 1,109 (29.6)
Cultural Factors
Race/ethnicity

Non-Hispanic African American 556 (12.2)

Non-Hispanic White 1,770 (55.7)

Asian 201 (5.9)

Hispanic 808 (22.7)
English language proficiency

Very well/well 3,404 (95.3)

Not very well/not at all 177 (4.7)
Language preference

English 3,558 (97.9)

Spanish 85 (2.1)
Healthcare and behavioral factors
Regular provider status

Yes 2,219 (60.5)

No 1,382 (39.5)
Health insurance type

Private 1,595 (63.4)

Medicaid 389 (19.6)

Medicare 187 (5.4)

Other 310 (11.6)
General health status

Excellent/very good 1,834 (49.5)
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N (%)

Good 1,292 (38.1)

Fair/poor 481 (12.4)
Outcomes
HPV and HPV vaccine awareness

Heard of HPV 2,722 (72.9)

Heard of HPV vaccine 2,646 (70.5)
HPV cancer knowledge

Knowledgeable that HPV is a cause of cervical | 2,171 (78.2)
cancer

Knowledgeable that HPV is a cause of penile 871 (33.4)
cancer

Knowledgeable that HPV is a cause of anal 751 (29.5)
cancer

Knowledgeable that HPV is a cause of oral 820 (30.6)
cancer
HPV vaccine recommendation from health care
provider

Doctor or health care professional 628 (34.6)

recommended HPV vaccine in past 12 months

HPV: Human papillomavirus

Table 1-2. Weighted frequencies and bivariate associations between HPV awareness,
HPV vaccine awareness, provider HPV vaccine recommendation and
sociodemographic, cultural, and healthcare and behavioral variables

Characteristic Aware of Aware of HPV vaccine
HPV % HPV vaccine | recommendation
% receipt %a
Sociodemographic factors
Age P <.001 P <.001 P <.001
18-34 76.5 72.1 21.9
35-49 75.8 72.7 41.4
50-65 65.3 66.5 34.0
>65 45.5 46.0 22.8
Gender P <.001 P <.001 P<.05
Male 64.2 61.2 29.5
Female 79.9 78.3 39.1
Marital status P =0.288 P=0.071 P=0.202
Married/living as married | 73.5 72.1 36.9
68.6 66.5 34.6
Divorced/separated/widowed
Single, never married 73.0 67.1 28.2
Education P <.001 P <.001 P<.05
Less than high school 43.6 43.7 18.4
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Characteristic Aware of Aware of HPV vaccine
HPV % HPV vaccine | recommendation
% receipt %a
High school graduate 60.8 57.2 31.4
Some college 80.8 76.0 39.0
College graduate or more | 80.3 80.1 38.3
Household income P <.001 P <.001 P<.05
$0 to $19,999 62.8 58.0 27.2
$20,000 to $34,999 64.8 62.3 29.6
$35,000 to $49,999 71.6 68.1 31.4
$50,000 to $74,999 73.6 72.2 39.9
$75,000 to $99,999 77.1 73.9 33.7
$100,000 or more 79.1 78.0 40.2
Cultural Factors
Race/ethnicity P <.001 P <.001 P<.05
Non-Hispanic African 68.5 63.5 38.3
American
Non-Hispanic White 80.7 79.8 38.0
Asian 52.3 46.7 33.4
Hispanic 66.5 59.7 29.4
English language P <.001 P <.001 P<.05
proficiency
very well/well 73.7 71.6 35.1
not very well/not at all 53.9 41.7 22.5
Language preference P=0.705 P=0. 069 P=0.966
English 72.9 70.8 34.6
Spanish 75.2 55.9 35.0
Healthcare factors
Regular provider status P <.001 P <.001 P=0.127
Yes 76.5 75.2 36.7
No 68.3 63.9 31.6
Health insurance type P <.001 P <.001 P=0. 413
Private 77.9 77.6 39.0
Medicaid 69.2 63.4 30.1
Medicare 57.2 55.8 37.6
Other 69.5 63.1 28.1
General health status P=0.065 P<.05 P=0.230
Excellent/very good 75.0 74.8 35.8
Good 725 68.0 35.7
Fair/poor 66.5 61.7 27.6

HPV: Human papillomavirus

a Data for this outcome includes observations from 2014, 2017, 2018 only
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Table 1-3. Weighted frequencies and bivariate associations between HPV cancer
knowledge and sociodemographic, cultural, and healthcare and behavioral variables

Characteristic Knowledgea | Knowledgea | Knowledgea | Knowledgea
ble That ble That ble That ble That
HPV Is a HPV Is a HPV Is a HPV Is a
Cause of Cause of Cause of Cause of
Cervical Penile Anal Oral
Cancer % Cancer % Cancer % Cancer %
Sociodemographic factors
Age P=0.082 P=0.950 P=0.234 P=0.550
18-34 74.8 32.7 29.7 31.4
35-49 81.3 33.5 28.9 29.5
50-65 76.4 34.7 32.5 33.5
>65 64.1 31.0 18.6 25.6
Gender P<.05 P=0.332 P=0.325 P=0.284
Male 74.6 35.1 31.2 32.5
Female 80.4 32.1 28.3 29.4
Marital status P =0.084 P=0.297 P=0.398 P=0.215
Married/living as 79.7 32.0 28.3 29.7
married
81.8 38.8 33.2 37.1
Divorced/separated/wi
dowed
Single, never married 71.3 36.6 32.9 31.8
Education P <.001 P=0.177 P=0.739 P<.05
Less than high 56.8 27.0 25.6 27.6
school
High school 66.0 31.2 27.8 24.0
graduate
Some college 78.7 37.6 31.3 30.2
College graduate or | 86.4 31.3 29.6 34.6
more
Household income P <.001 P=0.395 P=0.877 P=0.800
$0 to $19,999 67.5 37.3 29.6 33.8
$20,000 to $34,999 | 78.5 32.0 28.9 27.4
$35,000 to $49,999 | 70.2 27.2 26.7 28.2
$50,000 to $74,999 | 755 38.2 33.2 30.1
$75,000 to $99,999 | 79.2 30.5 30.0 28.9
$100,000 or more 87.4 33.9 29.2 32.6
Cultural Factors
Race/ethnicity P=10.083 P=0.995 P=0.534 P=10.638
Non-Hispanic 71.7 33.4 24.1 26.2
African American
Non-Hispanic 81.4 31.9 30.1 31.2
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Characteristic Knowledgea | Knowledgea | Knowledgea | Knowledgea
ble That ble That ble That ble That
HPV Is a HPV Is a HPV Is a HPV Is a
Cause of Cause of Cause of Cause of
Cervical Penile Anal Oral
Cancer % Cancer % Cancer % Cancer %
White
Asian 76.7 33.4 31.6 35.9
Hispanic 75.9 31.3 30.9 31.3
English language P=0.301 P=0.988 P=0.680 P=0.345
proficiency
very well/well 78.2 33.0 29.1 30.0
not very well/notat | 71.3 331 31.8 37.0
all
Language preference P=0.460 P=0.579 P=0.953 P=0.815
English 78.4 33.5 29.5 30.7
Spanish 68.8 28.5 30.0 28.5
Healthcare factors
Regular provider status P <.05 P=0.273 P=0.193 P=0.674
Yes 80.0 34.6 30.9 30.9
No 75.1 31.4 27.0 30.0
Health insurance type P<.01 P=0.514 P=0.906 P=0.190
Private 83.8 34.4 30.5 30.5
Medicaid 68.6 34.4 30.2 33.0
Medicare 73.6 35.3 30.8 29.9
Other 66.4 25.5 26.5 21.6
General health status P<.01 P=0.672 P=0.436 P=0.510
Excellent/very good | 81.7 34.6 30.3 31.7
Good 74.5 31.7 27.2 28.5
Fair/poor 74.4 334 33.8 33.0

Table 1-4. Weighted, fully adjusted multivariable logistic regression models

predicting HPV and HPV vaccine awareness and provider HPV vaccine

recommendation by sociodemographic, cultural, and healthcare variables

Heard of HPV | Heard of HPV vaccine
(N=2,243) HPV vaccine | recommendation
aOR (95%CI) | (N=2,227) (N=893)
aOR aOR (95%Cl)a
(95%Cl)
Sociodemographic factors
Age
18-34 Ref Ref Ref
35-49 0.75 0.85 2.04 (0.81-5.13)
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Heard of HPV | Heard of HPV vaccine
(N=2,243) HPV vaccine | recommendation
aOR (95%CI) | (N=2,227) (N=893)
aOR aOR (95%Cl)a
(95%CI)
(0.46-1.22) (0.50-1.44)
50-65 0.51* 0.86
(0.30-0.86) (0.47-1.60) 1.61 (0.61-4.24)
>65 0.22** 0.44
(0.05-0.92) (0.15-1.24) 0.60 (0.08-4.60)
Gender
Male 0.33*** 0.29*** 0.52** (0.34—
(0.22-0.50) (0.21-0.40) 0.79)
Female Ref Ref Ref
Marital status
Married/living as married Ref Ref Ref
1.28 1.01
Divorced/separated/widowed | (0.73-2.24) (0.61-1.67) 1.03 (0.56-1.91)
Never married 1.29 0.91
(0.65-2.55) (0.46-1.80) 0.82 (0.33-2.06)
Education
Less than high school 0.21%** 0.29***
(0.11-0.38) (0.16-0.53) 0.50 (0.16-1.59)
High school graduate 0.35*** 0.27***
(0.23-0.54) (0.17-0.42) 0.93 (0.45-1.92)
Some college 0.93 0.73
(0.64-1.35) (0.47-1.13) 1.08 (0.72-1.62)
College graduate or more Ref Ref Ref
Household income
<$20,000 0.35* 0.83
(0.14-0.88) (0.40-1.73) 0.63 (0.25-1.60)
$20,000 to $34,999 0.51 0.97
(0.24-1.07) (0.42-2.25) 0.75 (0.28-2.02)
$35,000 to $49,999 0.69 1.20
(0.40-1.20) (0.64-2.25) 0.50 (0.24-1.03)
$50,000 to $74,999 0.96 1.21
(0.57-1.61) (0.66-2.20) 0.95 (0.46-1.95)
$75,000 to $99,999 0.76 0.93
(0.43-1.33) (0.55-1.58) 0.76 (0.34-1.68)
>$100,000 Ref Ref Ref
Cultural factors
Race/ethnicity
Non-Hispanic White Ref Ref Ref
Non-Hispanic African 0.66 0.63
American (0.36-1.21) (0.34-1.15) 1.34 (0.61-2.95)
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Heard of HPV | Heard of HPV vaccine
(N=2,243) HPV vaccine | recommendation
aOR (95%CI) | (N=2,227) (N=893)
aOR aOR (95%Cl)a
(95%CI)
Hispanic 0.63 0.76
(0.37-1.06) (0.46-1.25) 1.01 (0.55-1.85)
Asian 0.18*** 0.16***
(0.10-0.33) (0.20-0.31) 0.85 (0.24-3.01)
English language proficiency
Very well/well Ref Ref Ref
Not very well/ not at all 0.97 0.67 (0.29— .71 (0.16-3.08)
(0.36-2.64) 1.59)
Language preference
English Ref Ref Ref
Spanish 1.22 0.17 4.01 (0.54-29.59)
(0.10-14.33) (0.01-2.18)
Healthcare factors
Regular provider status
Yes Ref Ref Ref
No 0.77 0.77 .86 (0.51-1.45)
(0.57-1.04) (0.55-1.09)
Health insurance type
Private Ref Ref Ref
Medicaid 1.19 0.83
(0.65-2.17) (0.52-1.32) 1.36 (0.57-3.21)
Medicare 1.00 0.89
(0.37-2.75) (0.35-2.30) 1.90 (0.56-6.45)
Other 0.90 0.58*
(0.53-1.55) (0.37-0.90) 0.69 (0.27-1.78)
General health status
Excellent/very good Ref Ref Ref
Good 1.04 0.62
(0.69-1.59) (0.38-1.00) 0.85 (0.52-1.39)
Fair/poor 1.00 0.50
(0.57-1.76) (0.28-0.90) 0.57 (0.28-1.16)

*<.05; **<.01; ***<.001
a Does not include 2019
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Table 1-5. Weighted, fully adjusted multivariable logistic regression models
predicting HPV cancer knowledge by sociodemographic, cultural, and healthcare

variables, 2019—2017

HPV HPV HPV HPV
Cause Cause Cause Cause Oral
Cervical | Penile Anal Cancer
Cancer Cancer Cancer (N=1,695)
(N=1,730) | (N=1,694) | (N=1,694) |aOR
aOR aOR aOR (95%Cl)
(95%Cl1) | (95%CI) (95%Cl)
Sociodemographic factors
Age
18-34 Ref Ref Ref Ref
35-49 1.71*
(1.00- 1.15 0.96 0.95
2.91) (0.74-1.79) | (0.62-1.51) | (0.60-1.51)
50-65 1.00
(0.48- 1.12 1.14 1.04
2.09) (0.68-1.87) | (0.64-2.02) | (0.57-1.89)
>65 1.21
(0.42— 1.42 0.56 0.86
3.44) (0.43-4.73) | (0.15-2.03) | (0.24-3.03)
Gender
Male 0.48** 0.99 1.05 0.96
(0.30- (0.69-1.40) | (0.71-1.54) | (0.67-1.36)
0.77)
Female Ref Ref Ref Ref
Marital status
Married/living as married | Ref Ref Ref Ref
1.49
Divorced/separated/widowed | (0.81— 1.66* 1.58 1.73*
2.73) (1.00-2.75) | (0.99-2.54) | (1.04-2.89)
Never married 0.70
(0.38- 0.97 1.32 1.00
1.29) (0.56-1.69) | (0.75-2.31) | (0.53-1.89)
Education
Less than high school 0.21**
(0.06- 0.88 0.61 0.46
0.67) (0.30-2.59) | (0.24-1.55) | (0.19-1.11)
High school graduate 0.41**
(0.23- 0.96 0.63 0.41*
0.71) (0.54-1.73) | (0.31-1.28) | (0.20-0.85)
Some college 0.68
(0.42- 1.39 0.98 0.79
1.09) (1.00-1.94) | (0.65-1.49) | 0.55-1.13)
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HPV HPV HPV HPV
Cause Cause Cause Cause Oral
Cervical | Penile Anal Cancer
Cancer Cancer Cancer (N=1,695)
(N=1,730) | (N=1,694) | (N=1,694) |aOR
aOR aOR aOR (95%Cl)
(95%Cl1) | (95%CI) (95%ClI)
College graduate or more | Ref Ref Ref Ref
Household income
<$20,000 0.47
(0.15- 0.91 0.76 0.87
1.41) (0.40-2.06) | (0.31-1.88) | (0.38-1.99)
$20,000 to $34,999 1.01
(0.39- 0.82 0.99 0.72
2.63) (0.39-1.76) | (0.45-2.17) | (0.30-1.72)
$35,000 to $49,999 0.64
(0.26— 0.57 0.83 0.80
1.57) (0.30-1.09) | (0.43-1.62) | (0.43-1.48)
$50,000 to $74,999 0.69
(0.35- 1.07 1.39 1.02
1.36) (0.67-1.72) | (0.90-2.14) | (0.61-1.72)
$75,000 to $99,999 0.83
(0.41- 0.90 1.15 0.96
1.68) (0.56-1.47) | (0.72-1.85) | (0.53-1.71)
>$100,000 Ref Ref Ref Ref
Cultural factors
Race/ethnicity
Non-Hispanic White Ref Ref Ref Ref
Non-Hispanic African 0.78
American (0.47- 0.98 0.76 0.68
1.32) (0.59-1.62) | (0.44-1.32) | (0.38-1.20)
Hispanic 1.20
(0.73- 1.30 1.22 1.22
1.99) (0.72-2.35) | (0.70-2.14) | (0.70-2.12)
Asian 0.69
(0.29- 0.98 0.88 1.25
1.68) (0.44-2.18) | (0.38-2.10) | (0.56-2.81)
English language
proficiency
Very well/well Ref Ref Ref Ref
Not very well/ not at all 1.69 1.85 291 3.66
(0.43- (0.59-5.82) | (0.98-8.65) | (1.04—
6.54) 12.87)
Language preference
English Ref Ref Ref Ref
Spanish 0.21 0.98 0.21 0.15
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HPV HPV HPV HPV
Cause Cause Cause Cause Oral
Cervical | Penile Anal Cancer
Cancer Cancer Cancer (N=1,695)
(N=1,730) | (N=1,694) | (N=1,694) |aOR
aOR aOR aOR (95%Cl)
(95%CI) | (95%ClI) (95%CI)
(0.01- (0.09- (0.05-0.92) | (0.03-0.67)
7.53) 10.80)
Healthcare factors
Regular provider status
Yes Ref Ref Ref Ref
No 0.78 0.83 0.73 0.87
(0.51- (0.58-1.18) | (0.49-1.08) | (0.59-1.28)
1.18)
Health insurance type
Private Ref Ref Ref Ref
Medicaid 1.01
(0.50- 0.96 1.22 1.55
2.03) (0.54-1.71) | (0.66-2.25) | (0.89-2.69)
Medicare 0.80
(0.31- 0.80 1.10 1.02
2.02) (0.34-1.85) | (0.42-2.91) | (0.40-2.59)
Other 0.49
(0.24— 0.61 0.83 0.65
1.03) (0.32-1.16) | (0.47-1.46) | (0.40-1.07)
General health status
Excellent/very good Ref Ref Ref Ref
Good 0.60
(0.35- 0.87 0.98 0.86
1.03) (0.59-1.29) | (0.68-1.40) | (0.59-1.26)
Fair/poor 0.66
(0.35- 1.04 1.27 1.22
1.26) (0.60-1.79) | (0.68-2.37) | (0.65-2.27)

*<.05; **<.01; ***<.001

. .

This study examined predictors of HPV and HPV vaccine awareness, HPV

cancer knowledge, and HPV vaccine recommendation receipt. Results indicated that

age and gender were the most significant factors associated with HPV and HPV

56




vaccine awareness, HPV vaccine receipt and cervical cancer knowledge. We found
that Asian Americans had lower odds of HPV and HPV vaccine awareness compared
to non-Hispanic Whites. A majority of respondents were aware of HPV (75.03%),
HPV vaccine (73.52%) and cervical cancer knowledge as a link with HPV (80.77%),
but a lower percentage of respondents were aware of penile (33.12%), anal (28.52%),
and oral (31.13%) cancers as linked with HPV. This study found that this population
of adults with children in the household generally had higher HPV awareness, but not
cancer knowledge compared to the general population. Wheldon et al. (2019) found
that 64% of adults were aware of HPV, 29.1% aware of anal cancer, 30.7% aware of
oral cancer, 31.2% aware of penile cancer, and 81.5% aware of cervical cancer in
2017. Lower cancer knowledge was consistent across adults with children in the
household and the overall population, suggesting that HPV -related cancer risks have
not been broadly disseminated or discussed, with the exception of cervical cancer.
HPV and HPV vaccine awareness and HPV vaccine recommendation
generally decreased with increasing age, which is expected as the target demographic
for vaccination are primarily adolescents. Despite the ACIP recommendation for boys
to be vaccinated, the persistent legacy of HPV perceived as an issue specific to
women is apparent as gender was consistently statistically significant across HPV
outcomes. Males were 67% less likely to be aware of HPV, 71% less likely to be
aware of the vaccine and had significantly lower levels of cervical cancer knowledge.
More troublingly, males were nearly 50% less likely to be recommended for
vaccination for their children or themselves, although they were as vulnerable for

HPV infection and morbidities as women. In particular, oropharyngeal cancers are
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now the most common HPV-associated cancers, 82% of which occurs in men
compared to 18% among women (Van Dyne et al., 2018). Women may be more
aware of HPV, HPV vaccination and the link with cervical cancer due to routine
cervical cancer screenings with Pap test; however, research has consistently
demonstrated that men are at equal if not increased risk for HPV-associated cancers
(Senkomago et al., 2019; Viens et al., 2016).

Compounding the issue of increased risk of infection is the lower rate at
which males are being recommended vaccination, highlighting opportunities for
healthcare providers to disseminate the benefits of vaccination and the risks of non-
vaccination. These findings are actionable in that we see differences in who is being
recommended for vaccination and how providers may intervene. Providers are
generally seen as trusted sources of credible information (Paterson et al., 2016) and
play an important role in parental acceptance of HPV vaccination (Y litalo et al,
2013). In addition to the importance of providers as trusted sources, the quality of the
recommendation is also critical. Kornides et al. (2018) found that parents who were
more satisfied with their provider's communication regarding HPV or received a
high-quality HPV vaccine recommendation (i.e. strength of endorsement, prevention
message, and urgency) were more likely to report getting their child vaccinated.
Similarly, Gilkey et al. (2016) found that parents who received high quality provider
recommendations were more likely to result in HPV vaccination. Despite provider
recommendation being a critical driver in vaccine uptake, 48% of parents reported no
provider recommendation for HPV vaccination, consistent with prior literature

(Gilkey et al, 2016; Lu et al, 2019). Given the increase in cancers incidence rates for
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men and the risks for both men and women, provider recommendation for all genders
is imperative for improvements in vaccine uptake and cancer prevention efforts.

Racial/ethnic disparities specifically related to HPV and HPV vaccine
awareness, particularly for African American and Hispanic populations, have been
well-documented in previous literature (Otanez & Torr, 2018). Our results indicated
that Asian Americans were less likely to be aware of HPV and HPV vaccine. Study
findings were not consistent with previous findings, indicating that there may be less
differences in HPV awareness and knowledge for adults with children <18 years old
at home. Adolescents and children generally have more visits with providers than
adults so parents may be getting HPV related information due to exposure to
increased doctor visits and HPV vaccine requirements for schools in select states
(National Conference of State Legislatures, 2017).

Nonetheless, disparities persist for Asian Americans, who are 82% less likely
to be aware of HPV and 84% less likely to be aware of the HPV vaccine, mirroring
previous findings (Becerra et al., 2020; Kim et al., 2019; Lee et al, 2018). Gaps in
knowledge coupled with the lower vaccine uptake rates and increased cervical cancer
incidence rates for certain ethnic groups (e.g. Vietnamese and Korean populations)
(Nghiem et al., 2016; Torre et al., 2016) underscore an imperative public health
problem and dispel the model minority myth that has previously minimized the needs
of the heterogeneous and understudied population (Yi et al., 2016). Further
compounding the issue, Asian Americans, representing the fastest growing
racial/ethnic group in the United States due to immigration (Colby & Ortman, 2014),

are less likely to have health insurance coverage compared to White populations, in

59



part due to higher ownership of small businesses that do not readily offer such
benefits (Cook et al, 2014). In addition to highlighting HPV-related disparities
among Asian Americans, these factors signal the importance of developing culturally
sensitive approaches to increase HPV and HPV vaccine awareness in order to
facilitate vaccine acceptance and uptake. Targeted strategies for this community need
to consider the role of language, acculturation, health literacy, and access to screening
and preventive services.

There are a few limitations to this cross-sectional study. First, the measures
are self-reported and subject to recall bias, which poses a threat to internal validity.
Additionally, the instrument did not capture vaccine behavior nor were the findings
on Asian Americans disaggregated into separate ethnic groups. Furthermore, the
survey was only conducted in English and Spanish. Therefore, our findings may not
be representative of the overall Asian American experience, given the heterogeneity
of languages and ethnicities of this community. Notwithstanding these limitations,
our study adds to the literature by exploring HPV awareness and knowledge on a
population level among adults with children <18 in household. Additionally, the
knowledge disparities found among Asian American parents and guardians are unique
contributions to the literature and warrant further investigation for this diverse
community. The data in this study did not allow for exploring the moderating effects
of race on HPV-related awareness and out knowledge, which is a potential avenue for
future research. In order to do so, the data needs to be robust in population-level
samples of Asian Americans, which may require over-sampling to facilitate the

adequate representation of distinct Asian American groups.
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Our results have significant implications for the health of at-risk groups. First, the
importance of HCP recommendation cannot be overstated, as it is often the primary
driver for parents to vaccinate their children. Given the Food and Drug
Administration’s expansion of eligibility for HPV vaccination for men and women up
to 45 years old, parents may also benefit from receiving HCP recommendation (Food
and Drug Administration, 2018). Given the importance of HCP recommendation for
vaccine uptake, HCPs need to be encouraged to share information and provide the
vaccination within the same visit. As HCPs are trusted sources of health information
and decision-making (Freed et al., 2011), they are ideally positioned to allay parental
concerns of vaccine safety and address misconceptions such as the unsupported link
between adolescent sexual behavior due to vaccination. Additionally, the HPV
vaccine can be offered with other childhood vaccines at the same visit to increase
acceptance and convenience for families. Strategies to strengthen patient-provider
relationships are necessary to facilitate trust and comprehension. In concert with
stating benefits of vaccine recommendation (e.g. cancer prevention), actionable next
steps need to be provided (e.g. vaccination offer at the time of visit). Cultural
competency needs to be consistent within this interpersonal communication,
particularly in regards to health literacy and numeracy (Peters et al., 2011). Thus,
providers need to communicate vaccination benefits and cancer risks in a direct, plain

language as necessary.
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Further, HPV awareness campaigns need to promote the preventive benefits
and risk reduction benefits of vaccination among target populations (e.g. men,
racial/ethnic minorities). Message framing, either through gain-framing, which
emphasizes benefits of health behavior adoption (i.e. cancer prevention as a result of
HPV vaccination) or loss-framing, which highlights the negative consequences of not
adopting a recommended behavior (Rothman & Salovey, 1997) have demonstrated
effectiveness in encouraging HPV vaccination (Gerend & Shepherd, 2007; Nan,
2012; Yang & Pittman, 2016). In addition to awareness campaigns, community
outreach by making educational resources and vaccination accessible within ethnic
communities may facilitate acceptance and uptake. Finally, it is imperative that HPV
vaccine promotional efforts need to adapt communication strategies and interventions
to be culturally and linguistically appropriate to reach and be salient to vulnerable
populations. In order to reach Asian American communities who are particularly
vulnerable or at increased risk for HPV morbidities, it is important to have
community buy-in to facilitate behavior adoption. Community based participatory
research (CBPR) approaches, which involves community members and researchers
equally, allows community members to be engaged and take ownership of design and
delivery of the program intended to improve community outcomes (Wallerstein &
Duran, 2010). CBPR approaches have also found to be more effective and counteract
the mistrust that communities may feel toward researchers due to a legacy of
mistreatment (Jamison et al., 2019). CBPR approaches may include focusing on
relevant factors for Asian American such as collectivism and familism in health

communication (Ma et al., 2004). Previous studies found that Asian Americans cite
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ethnic-specific media (e.g. television, newspapers, social media) as highly trusted
sources of information (Islam et al., 2016; Oh et al., 2012). Researchers may utilize a
CBPR approach and partner with communities to share culturally salient vaccine
promoting messages in these ethnic specific sources, gain trust and facilitate behavior
adoption among Asian American population.

HPV awareness differs between populations, suggesting that HPV awareness
campaigns are not being equally distributed to target populations (e.g. Asian
Americans, men, older adults). This study highlights knowledge gaps for adults with
children in the household. Findings can inform development of targeted, culturally
tailored approaches to raise HPV awareness among vulnerable groups in order to

increase vaccine acceptance and uptake.
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Chapter 4: Study Two

Abstract

Background: Research has shown that 69% of US adults use some form of social
media, with 59% of parents seeking parenting information on social media content,
42% receiving social support on parenting issues, and 31% asking parenting
questions. Exposure to health information on social media may shape knowledge,
attitudes and beliefs, which may shape parental decision making for their children.
Objective: This study aims to examine predictors of social media use related to

health specifically among a nationally representative sample of adults with children in
the household. Methods: Data were collected from the Health Information National
Trends (HINTS) Survey (N=2,720). Multivariate logistic regression models were
used to assess the association between sociodemographic variables and social
networking site (SNS) use, social networking site (SNS) use to share health
information, participation in online forum or support groups for health issue, and
watch health related videos on YouTube. Results: Older adults, men, and respondents
without regular providers were significantly less likely to use social media (p<.05).
Non-Hispanic African American (aOR: 2.11; 95%Cl: 1.25-3.56), Hispanic (aOR:
2.10; 95%CI: 1.21-3.66), and Asians (aOR: 3.38; 95%CI: 1.28-8.92) were more
likely to watch health-related videos on YouTube. Conclusions: Racial/ethnic
minorities were more likely to seek health information on YouTube, highlighting
potential opportunities to disseminate culturally relevant, accurate health information

on the platform. Social media use is likely to increase across populations, including
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parents, increasing opportunities and reach of public health efforts to share health

promotion messages and increase health equity.
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Introduction

According to Pew data, social media use has grown exponentially. In total,
69% of adults use some form of social media compared to 7.6% of users in 2005
(Pew, 2018). Social media, defined as “a group of Internet-based applications that
build on the ideological and technological foundations of Web 2.0, and that allow the
creation and exchange of user generated content” (Kaplan & Haenlein, 2010), can be
utilized for surveillance and communication of health promoting behaviors. Social
media can be broadly categorized as social networking sites (SNS) (e.g., Facebook),
blogging and microblogging (e.g., Twitter), media generating and sharing (e.g.,
YouTube) and participation in forums and message boards (Thackeray, Crookston &
West, 2013).

Social media sites range from networking sites such as Facebook and Twitter,
to shared content sites (e.g. wikis, blogs, YouTube). Online social networks boast
large user bases with high levels of engagement, with 73% of U.S. adults reporting
using YouTube and 69% using Facebook (pew, 2019). Research has shown that an
increasing number of people seek health information online which presents
opportunities for public health efforts to disseminate health promotion messages. In
particular, public health communication can benefit from social media’s functionality
as a channel for health message delivery and interactivity to share, generate, and
comment on health topics among users (Moorhead et al, 2013). For example, over
two-thirds of adults in the US are Facebook users, and over 75% of them visit the site
daily (Pew, 2018). For young adults 18-29 years old, 88% reported use of any social

media platform compared to 78% of adults 30-49 years old.
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Social media use is common among parents, though use across platforms vary
among mothers and fathers (Duggan et al., 2015). The majority of parents use
Facebook (74%), similar to non-parents (70%). Mothers are more likely to use
Facebook (81%), Pinterest (40%), and Instagram (30%), compared to fathers (66%,
15%, and 19%, respectively). Additionally, parents interact with their social
networks as opposed to only reading or viewing content, with 37% of mothers
frequently sharing, posting, or commenting on Facebook. Social media also serves as
a source for parenting advice and information, with 59% of parents finding parenting
information on social media content, 42% receiving social support on parenting
issues, and 31% asking parenting questions (Duggan et al., 2015).

Social media users vary by demographics. In particular, users tend to skew
younger, but remain fairly similar across education, income, and race/ethnicity (Pew,
2018). Using HINTS data, Chou et al. (2009) examined social media measures such
as participation in an online forum for people with similar health issues, writing an
online diary or blog, and visiting a SNS such as Facebook. Overall, findings did not
indicate differences by education, race/ethnicity, or health care access. However,
results highlighted that African Americans were using social networking sites (i.e.
Facebook) more so than non-Hispanic whites (Chou et al., 2009). This study
examined general social media use, although participation in online support groups
did specifically examine social media use related to health. A more recent
examination of social media use using HINTS data revealed that social media for

sharing health information has decreased in favor of exchanging medical information
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with healthcare providers on social networking sites (e.g. Facebook or Twitter) (Huo
et al., 2019). Additionally, results did not report racial/ethnic differences in the use of
social media for health communication, although younger adults had significantly
higher odds of social media use. Langford & Loeb (2019) analyzed 2018 HINTS
data and found younger age, lower education, and lower perceived quality of provider
communication were associated with odds of watching YouTube health-related
videos.

Thackeray, Crookston, & West (2013) surveyed 1745 adults who reported
online health seeking behaviors, including social media (i.e. using SNS for health-
related activities and posting a comment or question about health issues on social
media). Among respondents, 41.2% used SNS for health and 9.9% posted a
comment, question, or information (15.19%) on social media. Males and older
respondents were less likely to use SNS for health-related activities, whereas
respondents with a regular provider had nearly twice the likelihood of using SNS for
health-related activities. Race, health insurance coverage, and education were not
significantly associated with the use of social networking sites for health (Thackeray
etal., 2013). Prestin, Vieux, & Chou (2015) found that race/ethnicity was a
significant predictor in likelihood of using the internet as a primary source of health
information, but was not significantly associated with engagement in social media use
(i.e. health-related blogging, social network site use, participation in online health
support groups, and contacting medical providers online). Consistent with prior

literature, younger adults and females were more likely to use SNS related to health
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(Huo et al., 2019; Prestin, Vieux, & Chou, 2015; Thackeray et al., 2013), highlighting
research gaps on strategies to engage with different populations on social media.

Literature suggests that racial/ethnic minorities are less likely to engage in
internet health seeking behavior due to access or interpretation of information (Laz &
Berenson, 2012; Prestin, Vieux & Chou, 2015), which may limit their exposure to
health promotions messages online. Research has originally focused on the digital
divide, which outlines that the less educated and socioeconomically disadvantaged
have less access to online technologies than more affluent groups (Mossberger et al.,
2003). As the digital divide, defined as the “unequal access to and use of the new
media” narrows (van Dijk, 2006), concerns have focused on the second-level digital
divide, which is focused on how different social groups use the Internet. While the
original digital divide was primarily concerned with access to the Internet and
technology online, the second-level digital divide has evolved towards examining
how various demographics use and engage with online information (Hargittai &
Hinnant, 2008; Kontos et al., 2010).

Specifically, there has been an increased focus on groups with known health
disparities that vary by intersecting factors such as geography, socioeconomic status,
gender, race/ethnicity, and disability status. Traditionally underserved or harder to
reach populations may benefit from emerging technology, or Web 2.0 defined as “a
new era of web-enabled applications that are built around user generated or user-
manipulated content, such as wikis, blogs, podcasts and social networking sites”
(Pew, 2011) due to its capabilities for interaction and engagement between users that

are not available in traditional media (e.g. print, broadcast). However, there is limited
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research on which populations are using Web 2.0, specifically social media, for health
information related purposes. As social media use will only likely grow over time,
particularly among older users (Pew, 2018), it is important to note any differences or
potential inequalities related to social media use. Less is known if social media use
mirrors online health seeking behavior inequalities. Social media use is likely to
increase across populations, including parents, increasing opportunities and reach of
public health efforts to share health promotion messages and increase health equity.
However, there are research gaps on characteristics of parents that use social media
for health related purposes.

This study builds upon existing literature by specifically examining predictors
of social media use related to health specifically among a nationally representative
sample of adults with children in the household. Further, the sample will be stratified
by race/ethnicity to understand how correlates of social media use related to health

information differ within groups.

Methods

Population and Study Sample

Data were obtained from Health Information National Trends Survey (HINTS) 5,
cycles1-3, administered by the National Cancer Institute. HINTS is a

a nationally-representative, publicly available, probability survey of adults aged 18 or
older in the civilian non-institutionalized population of the United States designed to
assess the American public’s use of health- and cancer-related information and to

assess other cancer-related knowledge, attitudes, and behaviors. Cycle 3 data were
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collected from January through May, 2019 (response rate=30.3%; N= 5,438). Cycle 2
data were collected from January through May, 2018 (response rate=32.8%; N=
3,504); Cycle 1 data were collected January through May, 2017 (response
rate=32.4%; N=3,191).

The sample was obtained through a two-stage, stratified process wherein
addresses were randomly selected from a U.S. Postal Service file of residential
addresses, and respondents were selected from each household sampled. The high and
low minority strata were formed using the census tract level characteristics from the
2012-2016 American Community Survey data file. Addresses in census tracts that
had a population proportion of Hispanics or African Americans that equaled or
exceeded 34 percent were assigned to the high-minority stratum; the high minority
stratum was oversampled to increase the sample, and subsequently, the precision of
estimates for minority subpopulations. Remaining addresses were assigned to the
low-minority stratum. HINTS contained both final sample weights that helped obtain
population-level estimates and a set of 50 replicate sampling weights to obtain the
correct standard errors. Full descriptions of HINTS survey methodology have been
published elsewhere (HINTS, 2018).

Analyses focused on a subset of survey data comprising of men and women
with at least one child in the household <18 years old across HINTS 5.1, 5.2, and 5.3
(N=2,720). Racial/ethnic groups were restricted to non-Hispanic African American,

Hispanic, Asian American, and non-Hispanic White adults.
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Measures

Outcomes
Social media use

The four outcomes were whether participants engaged in the following
behaviors in the past 12 months: (1) visited a social networking site (SNS); (2) shared
health information social networking site (SNS); (3) participated in an online forum
or support groups for a health issue; and (4) watched health related videos on

YouTube.

Predictors
Sociodemographic, cultural, and healthcare variables

Independent variables were grouped into the model: (1) sociodemographic
factors: age (18-34, 35-49, 50-65, >65 years old), gender (male, female), marital
status (married/living as married, divorced/separated/widowed, never married),
education (less than high school, high school graduate, some college, college graduate
or more), household income ($0 to $19,999, $20,000 to $34,999, $35,000 to $49,999,
$50,000 to $74,999, 75,000 to $99,999, $100,000 or more); cultural factors:
race/ethnicity (non-Hispanic African American, non-Hispanic White, Hispanic, Asian
American), English language proficiency (very well/well, not very well/not at all),
survey language (Spanish, English); and (3) healthcare factors: regular provider status
(yes/no), health insurance type (private/Medicaid/Medicare/other), and general health
status (excellent/very good, good, fair/poor). Measures were selected and categorized

based on previous studies (Blake et al., 2015; Wheldon et al., 2019).
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Statistical Analysis

Data were analyzed using Stata 15. Descriptive statistics were reported for
outcome and sociodemographic predictor variables. The bivariate relationships
between the 1V (sociodemographic, cultural, and healthcare variables) and DV
(visited SNS, shared health information on SNS, participated in an online forum or
support groups for a health issue, watched health related videos on YouTube) were
examined using chi-square tests at the at p<.05 significance level. Multivariate
logistic regression models were used to assess the association between
sociodemographic, cultural, and healthcare variables and (1) social networking site
(SNS) use, (2) social networking site (SNS) use to share health information, (3)
participation in online forum or support groups for health issue, and (4) watching
health related videos on YouTube. If differences were found by race/ethnicity,
analyses were stratified to examine associations in greater detail. Following HINTS
analytic recommendations, survey-specific procedures were used to account for the
complex sampling design and subpopulation analysis. Replicate weights were used to
compute accurate standard errors for statistical testing procedures and to represent the

U.S. population. Missing data were excluded from analysis.

Results

Sample
Table 1 summarizes the sociodemographic, cultural, healthcare, and

behavioral characteristics as well as social media outcomes of respondents who
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reported living with children under 18 years old in the household (N=2,720). The
average age of respondents was 43.6 years (SE=0.3) with 50.5% of respondents
between the age of 35-49 years. Approximately 56% of respondents were

female. Nearly seventy-one percent of respondents were married or living as married,
34.0% were college graduates and 31.1% had household incomes of at least
$100,000. The racial demographics of the respondents were non-Hispanic White

(54.6%), non-Hispanic Black (11.1%), Hispanic/Latino (24.0%), and Asian (6.4%).

Visiting social networking sites

Of the respondents, 80.0% had visited a social networking site (SNS) (Figure
2-1). Bivariate analyses using chi-square tests revealed younger age, female gender,
being married or living as married, higher education, household income, greater
English proficiency, greater health status, and health insurance type were associated
with visiting a social networking site (p<.05) (Table 2). In the multivariable model,
using a SNS was associated with age, gender, and education (Table 3). Findings
indicated that odds of visiting social networking sites decreased with increasing age.
Eighteen to thirty-four year olds were the most likely to visit SNS, compared to 35-49
year olds, 50-65 year olds, and those over 65 year olds (who were 53%, 70%, and
85% less likely to visit SNS, respectively). Males were 36% less likely to use SNS
compared to females. In comparison to respondents that were college graduates, high
school graduates had significantly lower odds of visiting SNS (aOR: 0.49; 95%CI:

0.26-0.93).
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Sharing health information on social networking sites

Approximately 21% of respondents had shared health information on SNS
(Figure 2-1). Bivariate analyses using chi-square tests revealed younger age, female
gender, education, and having a regular provider were associated with sharing health
information on SNS (p<.05) (Table 2). Logistic regression model findings indicated
that age, gender, and having a regular provider were associated with sharing health
information on SNS (Table 3). Compared to 18-34 year olds, 50-65 year olds and
those over 65 years were significantly less likely to share health information (aOR:
0.48; 95%CIl: 0.29-0.82 and aOR: 0.11; 95%CI: 0.03-0.45, respectively). Males were
45% less likely to use SNS compared to females. Compared to those with a regular
provider, those without a regular provider were less likely to share health information

(p<.05).

Watching health-related videos on YouTube

Nearly 40% of respondents had watched a health-related video on YouTube
(Figure 2-1). Bivariate analyses using chi-square tests revealed that younger age,
female gender, higher education, race/ethnicity, Spanish language preference, and
health insurance type were associated with watching health-related videos on
YouTube (p<.05) (Table 2). Logistic regression model findings indicated that age,
gender, race/ethnicity, and having a regular provider were associated with watching
health-related videos on YouTube (Table 3). Compared to respondents who were 18-
34 years old, adults 35-49 and those over 65 years old were less likely to watch

health-related videos on YouTube (p<.05). Males were 35% less likely to watch
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health-related videos on YouTube, compared to female respondents. Racial/ethnic
minorities were significantly more likely to watch health-related videos on YouTube
compared to non-Hispanic Whites. Asians had the greatest odds (aOR: 4.43; 95%Cl:
2.27-8.62), followed by Hispanic adults (aOR: 2.23; 95%CI: 1.50-3.30) and non-
Hispanic African Americans (aOR: 1.94; 95%Cl: 1.40-2.69). Respondents without
regular providers were less likely to watch health-related videos on YouTube (aOR:
0.66; 95%CI: 0.47-0.91), compared to those with regular providers. Adults with
private insurance had the lowest odds of watching health-related videos on YouTube,

compared to those with Medicaid, Medicare, and other insurance (p<.05).

Participated in a health-related online forum or support group

Of the respondents, 10.1% participated in a health-related online forum or
support group (Figure 2-1). Bivariate analyses using chi-square tests revealed that
age, female gender, higher education, race/ethnicity, English language preference,
having a regular provider, and health insurance type were associated with
participating in a health-related online forum or support group (p<.05) (Table 2).
Logistic regression model findings indicated that age, gender, and having a regular
provider were associated with participating in a health-related online forum or
support group (Table 3). Compared to respondents who were 18-34 years old, adults
over 65 years old were significantly less likely to participate in a health-related online
forum or support group (p<.05). Males were 62% less likely to participate in a health-

related online forum or support group, compared to female respondents. Respondents
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without regular providers were significantly less likely to participate in online health
forums (aOR: 0.57; 95%CI: 0.35-0.94), compared to those with regular providers.

After stratifying YouTube use by race/ethnicity, we were able to discern
further drivers among Hispanic and non-Hispanic white populations (Table 4 and 5).
While results were significant for Asian American and African American groups,
insufficient subgroup samples did not allow for stratification and were not able to be
analyzed further. Among Hispanic and non-Hispanic adults who watched health-
related videos on YouTube, gender was a significant contributing factor. Hispanic
males were 58% less likely to watch videos on YouTube compared to Hispanic
women (Table 4). Among non-Hispanic white adults, males were 35% less likely to
watch videos on YouTube (Table 5). High school graduates were significantly less
likely to watch videos compared to college graduates (p<.05).

Figure 2-1. Estimates of social media use among respondents with children <18 in
the household, 2019—2017 (N=2,720)

Percentages of social media use
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networking site
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Table 2-1. Respondent characteristics with children <18 in the household, 2019—

2017 (N=2,720)

[N (%)

Sociodemographic factors
Age

18-34 688 (25.3)

35-49 1,374 (50.5)

50-65 588 (21.6)

>65 71 (2.6)
Gender

Male 1,191 (43.8)

Female 1,529 (56.2)
Marital status

Married/living as married 1,923 (70.7)

Divorced/separated/widowed 254 (9.35)

Never married 541 (19.9)
Education

Less than high school 250 (9.2)

High school graduate 579 (21.3)

Some college 966 (35.5)

College graduate or more 925 (34.0)
Household income

$0 to $19,999 400 (14.7)

$20,000 to $34,999 286 (10.5)

$35,000 to $49,999 359 (13.2)

$50,000 to $74,999 457 (16.8)

$75,000 to $99,999 373 (13.7)

$100,000 or more 846 (31.1)
Cultural Factors
Race/ethnicity

Non-Hispanic African American 302 (11.1)

Non-Hispanic White 1,485 (54.6)

Asian 174 (6.4)

Hispanic 653 (24.0)
English language proficiency

very well/well 2,595 (95.4)

not very well/not at all 125 (4.6)
Language preference

English 2,693 (99.0)

Spanish 27 (1.0)
Healthcare factors

Regular provider status
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N (%)

Yes 1,654 (60.8)

No 1,066 (39.2)
Health insurance type

Private 1,724 (63.4)

Medicaid 533 (19.6)

Medicare 147 (5.4)

Other 316 (11.6)
General health status

Excellent/very good 1,352 (49.7)

Good 1,020 (37.5)

Fair/poor 351 (12.9)
Outcomes

Visited social networking site 2,176 (80.0)

Shared health information on social 574 (21.1)
networking sites

Participated in a health-related online | 275 (10.1)
forum or support group

Watched a health-related video on 1,083 (39.8)

YouTube

Table 2-2. Weighted frequencies and bivariate associations between HPV awareness,
HPV vaccine awareness, provider HPV vaccine recommendation and
sociodemographic, cultural, and healthcare and behavioral variables

Characteristic Visit social | Share Watch a | Participate
networkin | health health- dina
g site % informatio | related health-
non social | videoon | related
networking | YouTub | online
sites % e % forum or
support
group %
Age P <.001 P<.001| P<.001 P <.001
18-34 86.4 27.1 46.3 9.8
35-49 82.4 225 40.1 10.6
50-65 71.7 12.6 34.3 10.2
>65 45.2 5.3 18.6 0.8
Gender P<.05 P <.001 P<.05 P <.001
Male 76.7 15.4 35.6 6.3
Female 82.8 25.5 42.9 13.1
Marital status P<.05 P=0.094 | P=0.314 P=10.706
Married/living as married | 81.6 19.3 40.4 10.5
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Characteristic Visit social | Share Watch a | Participate
networkin | health health- dina
g site % informatio | related health-
non social | videoon | related
networking | YouTub | online
sites % e % forum or
support
group %
71.3 20.9 34.7 9.8
Divorced/separated/widowe
d
Single, never married 79.3 21.7 40.3 8.2
Education P <.001 P <.001 P <.05 P <.05
Less than high school 58.5 10.3 29.8 4.9
High school graduate 71.9 20.5 34.3 7.0
Some college 82.9 26.4 44.2 10.6
College graduate or more | 88.3 18.7 41.6 13.1
Household income P <.001 P=0.696 | P=0.393 P=0.220
$0 to $19,999 71.9 224 37.1 7.0
$20,000 to $34,999 76.5 25.1 38.6 10.1
$35,000 to $49,999 74.2 22.5 41.8 11.1
$50,000 to $74,999 78.6 20.6 44.6 9.8
$75,000 to $99,999 82.4 22.2 41.6 7.2
$100,000 or more 87.5 18.6 375 12.5
Race/ethnicity P =0.050 P=0.686 | P<.001 P<.05
Non-Hispanic African 81.3 23.0 45.2 13.0
American
Non-Hispanic White 84.4 21.0 31.6 11.7
Asian 77.4 20.8 62.6 12.8
Hispanic 74.6 19.7 47.5 5.2
English language P<.05 P =0.574 = P =0.067
proficiency 0.201
very well/well 81.1 21.1 39.6 10.2
not very well/not at all 57.4 18.6 47.3 4.3
Language preference P=0.742 P=0.812 P <.05 P <.001
English 80.1 21.0 39.3 10.2
Spanish 74.8 23.7 84.1 0.0
Regular provider status P =0.094 P<.05| P=0.101 P<.05
Yes 82.1 23.6 42.2 12.1
No 77.1 17.5 36.5 7.2
Health insurance type P <.001 P=0.473 P <.05 P <.05
Private 86.1 20.7 38.3 11.5
Medicaid 75.6 25.4 45.0 9.7
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Characteristic Visit social | Share Watch a | Participate
networkin | health health- dina
g site % informatio | related health-
non social | videoon | related
networking | YouTub | online
sites % e % forum or
support
group %
Medicare 56.6 20.6 27.1 3.8
Other 775 17.9 49.7 9.4
General health status P <.05 P =0.801 | P=0.996 P=0.089
Excellent/very good 83.5 20.6 39.6 10.3
Good 76.6 20.9 39.9 8.0
Fair/poor 76.4 23.3 39.7 15.2

Table 2-3. Weighted, fully adjusted multivariable logistic regression models
predicting social media use by sociodemographic, cultural, and healthcare variables,

2019—2017
Visit social | Share Watch a | Participate
networkin | health health- dina
g site informatio | related health-
(N=2,245) | nonsocial |videoon | related
networking | YouTube | online
sites (N=2,237 | forum or
(N=2,245) |) support
group
(N=2,240)
Sociodemographic factors
Age
18-34 Ref Ref Ref Ref
35-49 0.47* 0.70*
(0.26— 0.85 (0.51- 0.97
0.84) (0.57-1.29) | 0.97) (0.57-1.65)
50-65 0.66
0.30** 0.48** (0.43- 0.78
(0.16-0.58) | (0.29-0.82) | 1.01) (0.39-1.59)
>65 0.23***
0.16*** 0.11** (0.11- 0.04***
(0.06-0.40) | (0.03-0.45) | 0.49) (0.02-0.12)
Gender
Male 0.64* 0.55** 0.65** 0.38***
(0.42-0.99) | (0.40-0.76) | (0.51- (0.25-0.59)
0.85)
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Visit social | Share Watch a | Participate
networkin | health health- dina
g site informatio | related health-
(N=2,245) | nonsocial |videoon | related
networking | YouTube | online
sites (N=2,237 | forum or
(N=2,245) |) support
group
(N=2,240)
Female Ref Ref Ref Ref
Marital status
Married/living as married | Ref Ref Ref Ref
0.84
Divorced/separated/widowe | 0.73 1.16 (0.56— 0.98
d (0.48-1.11) | (0.22-1.22) | 1.15) (0.54-1.79)
Never married 0.70
0.98 1.25 (0.43- 0.58
(0.45-2.11) | (0.76-2.08) | 1.15) (0.27-1.23)
Education
Less than high school 0.72
0.46 0.51 (0.43- 0.91
(0.21-1.03) | (0.22-1.22) | 1.21) (0.27-3.14)
High school graduate 0.60
0.49* 1.25 (0.42— 0.72
(0.26-0.93) | (0.76-2.08) | 0.85) (0.31-1.59)
Some college 1.16
0.81 1.46 (0.90- 1.08
(0.51-1.30) | (1.00-2.11) | 1.49) (0.66-1.77)
College graduate or more | Ref Ref Ref Ref
Household income
<$20,000 0.68
0.75 0.92 (0.33- 0.71
(0.35-1.63) | (0.46-1.84) | 1.42) (0.32-1.58)
$20,000 to $34,999 0.83
0.92 1.08 (0.44- 1.17
(0.44-1.93) | (0.61-1.93) | 1.55) (0.51-1.59)
$35,000 to $49,999 0.88
0.55 1.04 (0.52— 0.82
(0.30-1.00) | (0.63-1.72) |1.49) (0.42-1.59)
$50,000 to $74,999 1.12
0.73 1.03 (0.33- 0.99
(0.45-1.17) | (0.59-1.81) | 1.42) (0.52-1.87)
$75,000 to $99,999 1.11
0.67 1.11 (0.73- 0.62
(0.40-1.10) | (0.62-1.99) |1.71) (0.27-1.41)
>$100,000 Ref Ref Ref Ref
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Visit social | Share Watch a | Participate
networkin | health health- dina
g site informatio | related health-
(N=2,245) | nonsocial |videoon | related
networking | YouTube | online
sites (N=2,237 | forum or
(N=2,245) |) support
group
(N=2,240)
Cultural factors
Race/ethnicity
Non-Hispanic White Ref Ref Ref Ref
Non-Hispanic African 1.94>**
American 0.79 0.96 (1.40- 1.04
(0.43-1.44) | (0.60-1.51) | 2.69) (0.55-1.99)
Hispanic 2.23***
0.80 0.89 (1.50- 0.57
(0.49-1.32) | (0.54-1.46) | 3.30) (0.30-1.09)
Asian 4.43***
0.52 1.06 (2.27- 1.38
(0.16-1.73) | (0.50-2.24) | 8.62) (0.54-3.48)
English language
proficiency
Very well/well Ref Ref Ref Ref
Not very well/ notatall | 0.76 1.37 0.99 0.71
(0.37-1.58) | (0.60-3.10) | (0.48- (0.09-5.97)
2.03)
Language preference
English Ref Ref Ref -
Spanish 2.18 2.90 1.85 -
(0.09-1.58) | (0.69- (0.19-
12.20) 18.30)
Healthcare factors
Regular provider status
Yes Ref Ref Ref Ref
No 0.87 0.67* 0.66* 0.57*
(0.57-1.32) | (0.48-0.92) | (0.47- (0.35-0.94)
0.91)
Health insurance type
Private Ref Ref Ref Ref
Medicaid 1.54
0.62 1.00 (0.96— 1.15
(0.30-1.29) | (0.55-1.82) | 2.48) (0.55-1.82)
Medicare 0.43 1.42 1.03 0.43
(0.19-0.98) | (0.47-4.28) | (0.54— (0.66-2.00)
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Visit social | Share Watch a | Participate
networkin | health health- dina
g site informatio | related health-
(N=2,245) | nonsocial |videoon | related
networking | YouTube | online
sites (N=2,237 | forum or
(N=2,245) |) support
group
(N=2,240)
1.98)
Other 1.59
0.69 0.80 (1.04- 1.00
(0.39-1.21) | (0.44-1.46) | 2.45) (0.52-1.96)
General health status
Excellent/very good Ref Ref Ref Ref
Good 0.99
0.97 0.98 (0.73- 0.98
(0.63-1.49) | (0.64-1.48) | 1.35) (0.56-1.70)
Fair/poor 1.05
1.01 1.00 (0.66— 1.75
(0.60-1.70) | (0.26-2.00) | 1.65) (0.87-3.55)

*<.05; **<.01; ***<.001

Table 2-4. Weighted, fully adjusted multivariable logistic regression models
predicting YouTube use by sociodemographic, cultural, and healthcare variables for

Hispanic adults (N=461)

Characteristic Watched a health-related video on YouTube
Sociodemographic factors
Age
18-34 Ref
35-49 0.85
(0.35-2.06)
50-65 0.54
(0.18-1.63)
>65 0.15
(0.03-0.87)
Gender
Male 0.42*
(0.20-0.85)
Female Ref
Marital status
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Characteristic

Watched a health-related video on YouTube

Married/living as married Ref
Divorced/separated/widowed 0.88
(0.26-2.98)
Never married 1.00
(0.28-3.58)
Education
Less than high school 1.49
(0.46-4.85)
High school graduate 1.53
(0.45-5.16)
Some college 0.99
(0.42-2.34)
College graduate or more Ref
Household income
<$20,000 0.42
(0.10-1.70)
$20,000 to $34,999 0.21
(0.04-0.99)
$35,000 to $49,999 0.71
(0.23-2.17)
$50,000 to $74,999 1.41
(0.54-3.65)
$75,000 to $99,999 0.77
(0.25-2.34)
>$100,000 Ref
Cultural factors
English language proficiency
Very well/well Ref
Not very well/ not at all 0.84
(0.29-2.38)
Language preference
English Ref
Spanish 1.91
(0.19-19.34)
Healthcare factors
Regular provider status
Yes Ref
No 0.40
(0.18-0.87)
Health insurance type
Private Ref
Medicaid 2.76
(0.85-8.90)
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Characteristic

Watched a health-related video on YouTube

Medicare 0.96
(0.05-17.12)

Other 2.74
(0.99-7.61)

General health status

Excellent/very good Ref

Good 0.67
(0.32-1.38)

Fair/poor 0.97
(0.42-2.27)

*<.05; **<.01; ***<.001

Table 2-5. Weighted, fully adjusted multivariable logistic regression models
predicting YouTube use by sociodemographic, cultural, and healthcare variables for

non-Hispanic White adults (N=1,199)

Characteristic

Watched a health-related video on YouTube

Sociodemographic factors

Age
18-34 Ref
35-49 0.65
(0.39-1.09)
50-65 0.77
(0.44-1.35)
>65 0.30
(0.06-1.43)
Gender
Male 0.65*
(0.47-0.91)
Female Ref
Marital status
Married/living as married Ref
Divorced/separated/widowed 0.84
(0.48-1.44)
Never married 1.19
(0.52-2.73)
Education
Less than high school 0.29
(0.08-1.00)
High school graduate 0.36*
(0.16-0.81)
Some college 1.05
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Characteristic

Watched a health-related video on YouTube

(0.74-1.50)
College graduate or more Ref
Household income
<$20,000 0.33
(0.09-1.22)
$20,000 to $34,999 1.26
(0.55-2.88)
$35,000 to $49,999 0.80
(0.34-1.89)
$50,000 to $74,999 0.98
(0.54-1.78)
$75,000 to $99,999 1.22
(0.73-2.04)
>$100,000 Ref
Cultural factors
English language proficiency
Very well/well Ref
Not very well/ not at all 71.43
(10.73-475.66)
Healthcare factors
Regular provider status
Yes Ref
No 0.92
(0.61-1.38)
Health insurance type
Private Ref
Medicaid 1.25
(0.62-2.49)
Medicare 0.32
(0.07-1.55)
Other 1.50
(0.78-2.87)
General health status
Excellent/very good Ref
Good 1.31
(0.87-1.97)
Fair/poor 1.72
(0.86-1.33)

*<.05; **<.01; ***<.001
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: .

This study examined predictors of social media use related to health and found
that age, gender, and regular provider status were the most significant factors
associated with social media use. We found racial/ethnic differences for adults that
watched health-related videos on YouTube, but not for other social media behaviors.
YouTube use was the second highest reported social media behavior (41.2%),
compared to those that visited SNS (80.2%), shared health information on SNS
(20.9%), or participated in health-related online forum/support group (11.1%),
highlighting the platform’s potential for health communication interventions.
Differences in social media use underscore that adults with children in the household
tend to be consumers of content on social media sites as observed with higher
reported behavior of visiting SNS and watching videos, in comparison to sharing
health information on SNS and participating in health forums.

With the exception of visiting SNS, not having a regular provider was
associated with statistically significant decreased odds of using social media related
to health, similar to prior research (Thackaray et al; 2013). Individuals with regular
health providers may have health conditions that warrant regular medical visits. As a
result, these individuals may seek out additional information and support on social
media through sharing their experience on health forums or watching others’ personal
testimonies on YouTube. Of note, we did not find significant associations between

general health status and social media use.
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Consistent with previous research, younger age was associated with increased
social media use (Chou et al., 2009). Although social media use is increasing among
older adults, use remains more common among younger individuals (Pew, 2018).
Overall, social media use among males was consistently lower than those of females,
with 46% less likely to share health information and 37% less likely to seek out
health-related videos on YouTube. Previous studies have demonstrated mixed
findings with regards to gendered use of social media (Chou et al., 2009; Huo et al.,
2019); however, these studies have primarily focused on the general population. Our
results are not unexpected, in light of our sample of adults with children <18 years old
in the household. Women are primary health care decision-makers and caregivers for
their families (U.S. Department of Labor, 2020) and may navigate the health care
system more regularly due to use of reproductive services. Hence, they are more
likely to seek information from multiple sources, including online platforms, to make
informed decisions. Given the significantly greater use of social media among
women, there is immense potential for public health efforts to engage with and reach
a broad audience of women on these sites.

Results indicated that there are differences in race/ethnicity in terms of
watching health-related videos on YouTube as African American, Hispanic, and
Asian American populations are significantly more likely to seek out videos
compared to non-Hispanic Whites, as reported in prior research (Langford & Loeb,
2019). YouTube allows users to upload and share personal narratives, which have
been shown to be more persuasive than non-narrative formats (Kreuter et al., 2010;

Grant et al., 2015; Hopfer, 2011). Personal anecdotes may generate more response
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and identification with the health message, which is associated with increased
persuasiveness of message, particularly among individuals who expressed hesitancy
around adopting certain health behaviors (Green & Brock, 2000). Narratives,
particularly on YouTube, have critical and practical implications for public health
efforts to promote adoption of healthy behaviors. As an example related to
vaccination, literature suggests that parents who receive information from their
medical providers are more like to vaccinate than parents who seek information from
other sources (Wheeler & Buttenheim, 2013). Lacking provider vaccine
recommendation, individuals may seek information from less credible sources, which
may influence their decisions to get vaccinated.

The increased odds of racial/ethnic minorities using YouTube for health-
related videos may signal their preference for seeking out information online in place
of their providers as a result of cultural, language, or trust issues. Racial/ethnic
minorities often report feelings of distrust, discrimination, and lack of cultural
competency regarding their interactions with their providers (Clough, Lee & Chae,
2013; Halbert et al, 2006; Lee, Ayers & Kronenfeld, 2009). Faced with unsatisfactory
provider communication, these individuals may seek information elsewhere that may
be culturally and linguistically relevant, but not necessarily credible. These challenges
highlight missed opportunities for providers to engage with patients with accurate
information and potentially increase risk for exposure to misinformation online which
may influence attitudes and health decision making, given the proliferation of
incorrect information on YouTube (Matdathil et al., 2014; Hansen, Schmidtblaicher

& Brewer, 2020). As more people turn to online sources of information such as
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YouTube, it is important for public health promotion strategies to incorporate stories
of community members to appeal to facilitate empathy, trust and understanding

(Opel, Diekema, Lee & Marcuse, 2009; Rodriguez, 2016).

Implications and future work

Results provide clarity on social media use among adults with children in the
household, which may inform specific needs and gaps of this population. Given that
YouTube is the most popular social media site (Pew, 2018), there is an opportunity
for public health practitioners and providers to reach and disseminate timely, accurate
information to a broad and specific audiences. Findings can guide health
communication approaches on YouTube to reach vulnerable, underserved populations
to promote healthy behavior adoption. In concert with social media outreach,
providers can direct patients to credible YouTube channels and social media content.
Researchers and providers need to be proactive in spreading correct information and
raising awareness as correcting misinformation may prove more challenging (Hansen,
Schmidtblaicher & Brewer, 2020). Most importantly, providers need to foster a sense
of support and trust, particularly with racial/ethnic minorities so that patients are
comfortable asking questions and sharing health decision-making. At a minimum,
strategies need to include incorporate strategies such as cultural sensitivity trainings
for providers and offering multilingual translation services for patients to improve

patient-provider communication.
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Future research can explore why certain groups seek out YouTube videos and
what makes videos more engaging and integrate these features in health promotional
materials in order to facilitate improved communication and encourage healthy
behavior. According to the Fuzzy Trace Theory (FTT), when presented with
information, people generate meaning, in parallel, through (1) statistics or exact data
(“verbatim”) and (2) essential, bottom-line (“gist”) representations (Reyna, 2012).
This meaning is then used to make decisions, with gist representations being more
persuasive (Blalock & Reyna, 2016). Thus, it is expected that health promotion
efforts on social media incorporating narratives with an overall gist message would be
more engaging and compelling than presenting statistics alone.

Moreover, results indicated that a portion of respondents did not engage in the
social media behaviors included in this study. Included in this group may be harder to
reach populations (e.g. low SES, older adults who not use social media) who may not
be exposed to health promotional messages and may be subject to increased health
disparities. In order to better understand the health seeking behaviors of these
individuals, qualitative studies can identify sources trusted and used among this group
(s). Questions investigating the preference of source and content of health messages
may aid in the development of strategies to reach harder to reach populations.
Further, identifying why these users do not use social media for health purposes and
preferred communication channels can illuminate how to facilitate behavior adoption
among social media non-users such as mobile applications (i.e. mHealth) or

telemedicine.
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Capitalizing on how individuals are using social media for health purposes
can guide intervention efforts. Given that racial/ethnic minorities gravitate towards
YouTube, interventions that incorporate randomized controlled trials or longitudinal
designs can assess the effectiveness of delivering messages on YouTube on health
behaviors as well as the long-term impact of using social media on health behavior.
Messages that are targeted (aimed toward subgroups based on shared characteristics
such as race and gender), or tailored (aimed to meet the needs of an individual) can be
strategic and effective approaches to influence health behaviors. Future research can
also identify elements of effective messaging for specific racial/ethnic minorities,
such as the use of narratives to deliver health messages and visuals of messages (e.g.

who is reflected on messages, design elements).

Strengths and limitations

Our study is limited by its cross-sectional nature and inability to infer
causality. Further, we are not able to clarity the extent and content of “health
information” shared. Similarly, it is not known what type of health videos were
watched on YouTube, for what purpose, and quality of health information on these
videos. Modest sample sizes across African American and Asian American groups
did not allow us to conduct interaction analyses. Social media use was reported in the

past 12 months, and is subject to recall bias.
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Despite limitations, there are several strengths to this study. First, findings are
nationally representative and examined of social media use of important population
related to health-decision making (i.e. adults with children <18 in household).
Additionally, there is an explicit focus on social media behaviors not captured on
population level in surveys.

Our findings revealed some evidence for the digital divide in the context of
social media. While we found differences by race/ethnicity related to YouTube use,
we did not find differences across other sociodemographic, cultural, and healthcare
factors indicating that other factors may be driving social media use. Racial/ethnic
disparities have been well-documented in previous literature specifically related to
online health seeking and communication inequalities in general (Viswanath &
Kreuter, 2007); however, this study’s results were somewhat inconsistent with those
findings, suggesting that social media may be more accessible across different social
groups. This exploratory investigation may provide better understanding of who is
engaging in these behaviors on social media and may shed insights on how to best

utilize these platforms to address health needs and improve health for all.
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Chapter 5: Study Three

Abstract

Background: Though human papillomavirus (HPV) vaccination is a safe and
effective method of protecting against HPV strains associated cancers, uptake rates
remain low. Prior studies have examined how online health seeking behaviors
contribute to HPV-knowledge disparities, yet fewer studies have examined the role of
social media use among parents and caregivers. Objective: This study aims to
investigate the association between frequency of social media use and HPV-related
knowledge and explore differences within racial/ethnic groups among a nationally
representative sample of adults with children in the household. Methods: Data were
collected from the Health Information National Trends (HINTS) Survey (N=2,720).
Multivariate logistic regressions were used to examine the effect of social media use
related to health information on HPV awareness and knowledge outcomes. Results:
Respondents who engaged in one (aOR: 1.87; 95%CI: 1.04-3.37) or two social media
behaviors had greater odds of HPV awareness (aOR: 2.36; 95%CIl: 1.27-4.39). Those
who engaged in two (aOR: 2.43; 95%Cl: 1.37-4.32), three (aOR: 4.09; 95%Cl:1.99-
8.40), or four social media behaviors (aOR: 2.73; 95%CI:1.15-6.49) had greater HPV
vaccine awareness. Conclusions: Increased social media use is associated with a
higher likelihood of knowledge of HPV and HPV vaccine for adults with children in
the household. Results highlight important HPV-related knowledge gaps between
those that use social media and those who do not. Social media-based efforts can be

utilized to increase knowledge of the benefits of HPV vaccination as cancer
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prevention, which may be a precursor to reducing HPV vaccine hesitancy and
encouraging uptake to ultimately decrease cancer incidence rates among vulnerable

populations.
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Introduction

HPV is the most common STI and can lead to several types of cancer among
men and women. Adverse outcomes can be prevented by vaccination which has been
recommended for children beginning 9 to 11 years old. The nonavalent vaccine
protects against strains of HPV 16 and 18, which is associated with cancers of the
cervix, penis, anus, mouth, oropharynx, larynx, vulva, and vagina, as well as HPV 6
and 11, which cause 90% of genital warts cases. (Stokley et al., 2014). Further,
current research has demonstrated protective effects after one dose of HPV
vaccination (Botherton et al., 2019), however, uptake remains low.

Research has pointed to the multifarious factors that contribute to HPV
vaccine acceptance among parents and the potential influence of social media on
HPV-related knowledge, which may inform vaccine uptake. As social media use
related to health is increasing, it is critical to address research gaps on how social
media may inform HPV and HPV vaccine knowledge, which may inform vaccine
uptake. Multiple studies have examined HPV sentiment and content analysis on
various social media platforms such as YouTube (Briones et al., 2012; Ekram et al.,
2018), microblogs (Keelan et al., 2010), Pinterest (Guidry et al., 2015), Twitter (Dunn
et al., 2015; Massey et al., 2016), and Instagram (Bacsch & MacLean, 2018; Kearney
etal., 2019). On YouTube, the most viewed videos related to HPV and HPV vaccine
were anti-vaccine (57%) compared to pro-vaccine (31%) and neutral (11%) in nature
(Ekram et al., 2018). In contrast, Briones et al. (2012) found that 33% of videos were
pro-vaccine, potentially indicating the increase in anti-vaccine content on YouTube.

Similarly, Keim-Malpass et al. (2017) found that on Twitter, 51% of the tweets were
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classified as “positive” and 44% of the Tweets were considered “negative”. Further
Twitter studies demonstrated differences in content of positive and negative tweets.

Massey et al. (2016) collected and characterized tweets from August 2014 to
June 2015 related to HPV vaccination in terms of content and sentiment. Of the
sample tweets (n=193,379), nearly 40% were positive, and were more likely include
URLSs and hashtags compared to negative sentiment tweets. Negative tweets were
more likely to discuss vaccine side effects. Similarly, on Pinterest, vaccine side-
effects and safety were primary concerns of users. An overwhelming majority of
“pinned” images were anti-vaccine (74%) compared to pro-vaccine content (18%)
(Guidry et al., 2015). Images on Twitter and Instagram reported an overrepresentation
of women in HPV related posts (Basch & MacLean, 2018; Lama et al., 2018). Men
and racial minorities were less likely to be featured on Twitter images, despite having
equal or more disease burden compared to women and white individuals (Lama et al.,
2018). Nonetheless, the longstanding narrative that HPV is exclusively an issue
impacting women may be changing. Results from a study on Reddit, an online forum
known to have a majority of male users, found that HPV is discussed among men and
women equally (Lama et al., 2019).

Dunn et al. observed 258,418 tweets from October 2013 until October 2015 to
measure information exposure differences and corresponding HPV vaccine coverage
differences across states. Results indicated that lower HPV vaccine coverage was
correlated with negative HPV sentiment from mainstream news, highlighting the
influence of the media on HPV vaccine uptake (Dunn et al., 2017). Proliferation of

anti-vaccine content and “false” (i.e. misinformation) vaccine information through
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malicious actors (Broniatowski et al., 2018) on social media may amplify negative
sentiment and drive hesitancy. Margolis et al. (2018) found that parents of
adolescents who heard negative stories of HPV (e.g. side effects) were less likely to
initiative HPV vaccination compared to parents who heard positive or no stories. As
the use of social media continues to spread, the need to examine the role of social
media on HPV-related knowledge becomes increasingly clear.

Exposure to health information on social media may shape knowledge,
attitudes and beliefs which, in turn, may shape parents’ intentions to get their children
vaccinated against HPV. Prior studies have examined how online health seeking
behaviors contribute to HPV-knowledge disparities (Kontos et al., 2011) and the role
of social media on impacting individuals’ awareness towards HPV (Ortiz et al.,
2019). However, focus has been largely on adolescents and young adults,
highlighting a need to investigate social media use among parents and caregivers
related to HPV.

Therefore, this study seeks to address these limitations by investigating the
association between social media use and HPV-related knowledge specifically among
a nationally representative sample of adults with children in the household. If results
report differences across race/ethnicity, findings will be stratified to further explore

differences within groups.

Methods

Population and Study Sample

Data were obtained from Health Information National Trends Survey

(HINTS) 5, cycles1-3, administered by the National Cancer Institute. HINTS is a
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nationally-representative, publicly available, probability survey of adults aged 18 or
older in the civilian non-institutionalized population of the United States designed to
assess the American public’s use of health- and cancer-related information and to
assess other cancer-related knowledge, attitudes, and behaviors. Cycle 3 data were
collected from January through May, 2019 (response rate=30.3%; N= 5,438). Cycle 2
data were collected from January through May, 2018 (response rate=32.8%; N=
3,504); Cycle 1 data were collected January through May, 2017 (response
rate=32.4%; N=3,191).

The sample was obtained through a two-stage, stratified process wherein
addresses were randomly selected from a U.S. Postal Service file of residential
addresses, and respondents were selected from each household sampled. The high and
low minority strata were formed using the census tract level characteristics from the
2012-2016 American Community Survey data file. Addresses in census tracts that
had a population proportion of Hispanics or African Americans that equaled or
exceeded 34 percent were assigned to the high-minority stratum; the high minority
stratum was oversampled to increase the sample, and subsequently, the precision of
estimates for minority subpopulations. Remaining addresses were assigned to the
low-minority stratum. HINTS contained both final sample weights that helped obtain
population-level estimates and a set of 50 replicate sampling weights to obtain the
correct standard errors. Full descriptions of HINTS survey methodology have been

published elsewhere (HINTS, 2018).
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Analyses focused on a subset of survey data comprising of men and women
with at least one child in the household <18 years old across HINTS 5.1, 5.2, and 5.3
(N=2,720). Racial/ethnic groups were restricted to non-Hispanic African American,

Hispanic, Asian American, and non-Hispanic White adults.

Measures
Outcomes
HPV and HPV vaccine awareness

HPV awareness was drawn from the following item asking: “Have you ever
heard of HPV? HPV stands for Human Papillomavirus. It is not HIV, HSV, or
herpes.” (yes/no). HPV vaccine awareness was drawn from the following question:
“A vaccine to prevent HPV infection is available and is called the cervical cancer
vaccine or HPV shot. Before today, have you ever heard of the cervical cancer

vaccine or HPV shot?” (yes/no).

HPV cancer knowledge

HPYV cancer knowledge were assessed with the following questions: “Do you
think HPV can cause cervical cancer?” (yes/no/not sure); “Do you think HPV can
cause penile cancer?” (yes/no/not sure); “Do you think HPV can cause anal cancer?”
(yes/no/not sure); “Do you think HPV can cause oral cancer?” (yes/no/not sure).
Responses to survey item were dichotomized to be “yes” versus “no,” which was

made up of “no” and “not sure.” to reflect uncertainty or lack of cancer knowledge.
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Predictors
Social media use

A composite social media use variable was created as the sum of responses of
participants of the following behaviors in the past 12 months: (1) social networking
site (SNS) use; (2) social networking site (SNS) use to share health information; (3)
participation in online forum or support groups for health issue; and (4) watching
health related videos on YouTube. Responses to survey item were dichotomized to
“yes” (1) or “no” (0). Yes responses summed to create the composite social media
variable. The Cronbach alpha for the four social media items was 0.91 demonstrating

robust internal consistency.

Covariates
Sociodemographic, cultural, and healthcare variables

The following covariates were included: age (18-34, 35-49, 50-65, >65 years
old), gender (male, female), marital status (married/living as married,
divorced/separated/widowed, never married), education (less than high school, high
school graduate, some college, college graduate or more), household income
(<$20,000, $20,000 to $34,999, $35,000 to $49,999, $50,000 to $74,999, >$75,000),
race/ethnicity (non-Hispanic African American, non-Hispanic white, Hispanic),
English language proficiency (very well/well, not very well, not at all), survey
language (Spanish, English), regular provider status (yes/no), health insurance type

(private/Medicaid/Medicare/other), and general health status (excellent/very good,
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good, fair/poor). Measures were selected and categorized based on previous studies

(Blake et al., 2015; Wheldon et al., 2019).

Statistical Analysis

Data were analyzed using Stata 15. Descriptive statistics were reported for
outcome and sociodemographic predictor variables. The bivariate relationships
between the 1V (social media use composite variable) and DV (HPV and HPV
vaccine awareness and knowledge) were examined using Chi Square tests at the at
p<.05 significance level. Multivariate logistic regressions were used to examine the
association between social media use and HPV and HPV vaccine awareness and
knowledge. Following HINTS analytic recommendations, survey-specific procedures
were used to account for the complex sampling design. Replicate weights were used
to compute accurate standard errors for statistical testing procedures and to represent

the U.S. population. Missing data were excluded from analysis.

Results

Sample

Table 1 summarizes the sociodemographic, cultural, healthcare, and
behavioral characteristics as well as HPV and social media related outcomes of
respondents who reported living with children under 18 years old in the household
(N=2,720). Participants had a mean age of 43.6 years (SE=0.3) and were mostly
between the ages of 35-49 (50.5%) and female (56.2%). The racial demographics of

the respondents were non-Hispanic White (54.6%), non-Hispanic Black (11.1%),
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Hispanic/Latino (24.0%), and Asian (6.4%). Of the respondents, 72.9% had heard of
HPV and 70.5% had heard of the HPV vaccine. Related to cancer knowledge,
respondents were most familiar with HPV linkage to cervical cancer (78.2%),
followed by penile cancer (33.4%), oral cancer (30.6%) and anal cancer (29.5%).
Nearly 41% of respondents had used one form of social media, 5.5% had engaged in
all four behaviors, while 14.1% had not used any social media in the past 12 months

(Figure 3-1).

HPV awareness

Bivariate analyses using chi-square tests revealed increased social media use
was associated with higher HPV awareness (p<.001). Compared to non-users
(47.5%), those that engaged in three (81.9%) or all four (80.9%) behaviors had the
higher awareness. Social media behaviors individually were associated with HPV
awareness (Table 2), with adults that participated in online health forums having the
greatest awareness (82.4%). In the first multivariable logistic regression model, a
higher social media use composite score was associated with increased odds of being
aware of HPV (Table 4). Compared to non-users, using one or two social media
behaviors was associated with a greater likelihood of having heard of HPV (aOR:

1.87; 95%CIl: 1.04-3.37 and aOR: 2.36; 95%CI: 1.27-4.39, respectively).

HPV vaccine awareness

Bivariate analyses demonstrated increased social media use was associated

with higher HPV vaccine awareness (p<.001). Further, social media behaviors
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individually were associated with HPV awareness (Table 2), with adults that
participated in online health forums having the greatest awareness (83.1%).
Multivariate analyses demonstrated that increased social media use was associated
with increased odds of HPV vaccine awareness (Table 4). Compared to adults that did
not use any social media, those who engaged in two (aOR: 2.43; 95%Cl: 1.37-4.32),
three (aOR: 4.09; 95%Cl:1.99-8.40), or four social media behaviors (aOR: 2.73;
95%Cl:1.15-6.49) had greater HPV vaccine awareness. Similar to HPV awareness,
men had a significantly decreased odds of being aware of HPV vaccination compared
to women (aOR: 0.31; 95%CI: 0.22-0.43). Regarding education, those with lower
educational attainment had decreased odds of HPV vaccine awareness, particularly
for those with less than high school (p<.001) and high school graduates (p<.001),
compared to college graduates. Compared with non-Hispanic whites, Asians had the
lowest odds of being aware of HPV vaccination (aOR: 0.15; 95%CI: 0.09-0.26).
Health insurance type and general health status were also significant in that those
with other insurance (p<.05) and in fair/poor health (p<.05) had decreased odds of
having heard about HPV vaccine compared to those with private insurance and those

in excellent/very good health.

HPV cancer knowledge

Composite social media behaviors were not associated with knowledge that
HPV causes cervical, penile, oral, and oral cancers (Table 3). Social media use was
not associated with HPV-associated cancer knowledge (Table 5). For cervical cancer,

men had significantly lower odds of knowing that HPV causes cervical cancer (aOR:
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0.52; 95%CIl: 0.32—0.83) compared to women. Those were high school graduates
(p<.01) or had less than high school (p<01) education were less likely to be
knowledgeable that HPV causes cervical cancer. Marital status and language
preference was associated with HPV-associated cancer knowledge. In particular,
adults that were divorced, separated, or widowed had increased odds of penile, anal,
and oral cancer knowledge (p<.05). Adults that completed the questionnaire in
Spanish were significantly less likely to have knowledge that HPV causes anal and
oral cancers (p<.05).

Figure 3-1. Estimates of social media use among respondents with children <18 in
the household, 2019—2017 (N=2,720)
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Table 3-1. Respondent characteristics with children <18 in the household, 2019—

2017 (N=2,720)

| N (%)
Sociodemographic factors
Age
18-34 688 (25.3)
35-49 1,374 (50.5)
50-65 588 (21.6)
>65 71 (2.6)
Gender
Male 1,191 (43.8)
Female 1,529 (56.2)
Marital status
Married/living as married 1,923 (70.7)
Divorced/separated/widowed 254 (9.35)
Never married 541 (19.9)
Education
Less than high school 250 (9.2)
High school graduate 579 (21.3)
Some college 966 (35.5)
College graduate or more 925 (34.0)
Household income
$0 to $19,999 400 (14.7)
$20,000 to $34,999 286 (10.5)
$35,000 to $49,999 359 (13.2)
$50,000 to $74,999 457 (16.8)
$75,000 to $99,999 373 (13.7)
$100,000 or more 846 (31.1)
Cultural Factors
Race/ethnicity
Non-Hispanic African American 302 (11.1)
Non-Hispanic White 1,485 (54.6)
Asian 174 (6.4)
Hispanic 653 (24.0)
English language proficiency
very well/well 2,595 (95.4)
not very well/not at all 125 (4.6)
Language preference
English 2,693 (99.0)
Spanish 27 (1.0)
Healthcare factors
Regular provider status
Yes 1,654 (60.8)
No 1,066 (39.2)
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N (%)

Health insurance type

Private 1,724 (63.4)

Medicaid 533 (19.6)

Medicare 147 (5.4)

Other 316 (11.6)
General health status

Excellent/very good 1,352 (49.7)

Good 1,020 (37.5)

Fair/poor 351 (12.9)
Outcomes

No social media use 394 (14.5)

Engaged in one social media behavior | 1,140 (41.9)

Engaged in two social media 732 (26.9)
behaviors

Engaged in three social media 313 (11.5)
behaviors

Engaged in four social media 141 (5.2)
behaviors

HPV: Human papillomavirus

Table 3-2. Weighted frequencies and bivariate associations between HPV awareness

and HPV vaccine awareness and social media use variables

Social media use Aware of HPV | Aware of HPV vaccine
% P- % P-value
value
No social media use 475 <.001 |42.0 <.001
Engaged in one social | 75.3 71.3
media behavior
Engaged in two social | 77.8 73.7
media behaviors
Engaged in three social | 81.9 84.9
media behaviors
Engaged in four social | 80.9 82.9
media behaviors
Visited social 77.4 <.001 |74.7 <.001
networking site
Shared health 79.4 <.05 80.6 <.001
information on social
networking sites
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Participated in a 82.4 <.05 83.1 <.001
health-related online
forum or support group

Watched a health- 79.2 <.001 |77.7 <.001
related video on YouTube

HPV: Human papillomavirus

Table 3-3. Weighted frequencies and bivariate associations between HPV cancer
knowledge and social media use variables

Social media Knowledgeable | Knowledgeable | Knowledgeable | Knowledgeable
use ThatHPV Isa | ThatHPVIsa | ThatHPVIsa | ThatHPV Isa
Cause of Cause of Penile | Cause of Anal | Cause of Oral
Cervical Cancer % Cancer % Cancer %
Cancer %
% P- % P- % P- % P-
value value value value
No social 71.3 P= 35.2 P= 30.0 P= 27.7 P=
media use 0.067 0.391 0.507 0.772
Engagedin | 77.5 31.6 26.5 29.3
one social
media behaviors
Engagedin | 77.5 32.3 32.5 29.0
two social
media behaviors
Engaged in 85.6 40.9 34.8 35.2
three social
media behaviors
Engaged in | 84.3 38.9 32.9 33.0
four social
media behaviors
Visited 79.6 = 33.6 = 30.2 = 30.4 =
social 0.111 0.809 0.605 0.555
networking site
Shared 83.1 P<.05 |40.8 P<.05 | 36.0 = 36.3 P<.05
health 0.067
information on
social
networking sites
Participated | 83.0 = 30.2 = 26.8 = 26.4 =
in a health- 0.185 0.380 0.402 0.319
related online
forum or
support group
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32.9 =
0.116

31.0 =
0.609

Watched a
health-related
video on
YouTube

77.2 =
0.218

36.5 =
0.136

HPV: Human papillomavirus

Table 3-4. Weighted, fully adjusted multivariable logistic regression of the
association between social media use and HPV and HPV vaccine awareness, 2019—

2017

Heard of HPV
(N=2,228)
aOR (95%CI)

Heard of HPV Vaccine

(N=2,212)
aOR (95%ClI)

Social media use

No social media use

Ref

Ref

Engaged in one social
media behaviors

1.87* (1.04-3.37)

1.63 (0.98-2.73)

Engaged in two social
media behaviors

2.36** (1.27 — 4.39)

2.43** (1.37-4.32)

Engaged in three social
media behaviors

2.24 (0.90-5.55)

4.09*** (1.99-8.40)

Engaged in four social
media behaviors

2.11 (0.92-4.82)

2.73* (1.15-6.49)

Sociodemographic factors

Age
18-34 Ref Ref
35-49 0.83 (0.52-1.33) 0.89 (0.54-1.46)
50-65 0.59* (0.36-0.98) 0.98 (0.54-1.78)
>65 0.32* (0.11-0.89) 0.60 (0.21-1.71)
Gender
Male 0.35*** (0.23-0.54) 0.31*** (0.22-0.43)
Female Ref Ref

Marital status

Married/living as married

Ref

Ref

Divorced/separated/widowed

1.31 (0.74-2.33)

1.05 (0.64-1.74)

Never married

1.30 (0.64-2.65)

0.97 (0.51-1.83)

Education

Less than high school

0.21 (0.11-0.39)

0.30*** (0.16-0.55)

High school graduate

0.36 (0.23-0.57)

0.27*** (0.17-0.42)

Some college

0.909 (0.61-1.33)

0.71 (0.46-1.09)

College graduate or more

Ref

Ref

Household income
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Heard of HPV
(N=2,228)
aOR (95%CI)

Heard of HPV Vaccine
(N=2,212)
aOR (95%ClI)

<$20,000 0.36 (0.14-0.92) 0.79 (0.38-1.68)
$20,000 to $34,999 0.53 (0.24-1.15) 0.95 (0.39-2.29)
$35,000 to $49,999 0.73(0.41-1.28) 1.21 (0.63-2.34)
$50,000 to $74,999 0.98 (0.60-1.61) 1.22 (0.65-2.28)
$75,000 to $99,999 0.77 (0.44-1.36) 0.93 (0.55-1.58)
>$100,000 Ref Ref

Cultural Factors

Race/ethnicity
Non-Hispanic White Ref Ref

Non-Hispanic African
American

0.64 (0.35-1.17)

0.59 (0.32-1.09)

Hispanic 0.60 (0.35-1.01) 0.70 (0.42-1.17)

Asian 0.16*** (0.09-0.31) 0.15*** (0.09-0.26)
English language proficiency

Very well/well Ref Ref

Not very well/ not at all

0.65 (0.26-1.63)

0.65 (0.26-1.63)

Language preference

English

Ref

Ref

Spanish

0.13 (0.01-1.63)

0.13 (0.01-1.63)

Healthcare factors

Regular provider status

Yes

Ref

Ref

No 0.79 (0.56-1.11) 0.79 (0.56-1.11)
Health insurance type

Private Ref Ref

Medicaid 0.82 (0.50-1.34) 0.82 (0.50-1.34)

Medicare 0.92 (0.37-2.28) 0.92 (0.37-2.28)

Other 0.55 (0.35-0.88) 0.55* (0.35-0.88)

General health status

Excellent/very good

Ref

Ref

Good

0.65 (0.40-1.03)

0.65 (0.40-1.03)

Fair/poor

0.52 (0.29-0.94)

0.52* (0.29-0.94)

HPV: Human papillomavirus
*<.05; **<.01; ***<.001

Table 3-5. Weighted, fully adjusted multivariable logistic regression of the
association between social media use and HPV cancer knowledge, 2019—2017
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Knowledgea | Knowledgea | Knowledgea | Knowledgea
ble That ble That ble That ble That
HPV HPV HPV HPV
Causes Causes Causes Anal | Causes Oral
Cervical Penile Cancer Cancer
Cancer Cancer (n=1,689) (n=1,689)
(n=1,723) (n=1,688) aOR aOR
aOR aOR (95%Cl) (95%Cl)
(95%Cl) (95%Cl)
Social media use
Engaged in one Ref Ref Ref
social media behavior | Ref
Engaged in two 0.84 (0.40- | 0.95(0.50- |1.16 (0.55- | 1.49 (0.66—
social media behavior | 1.74) 1.83) 2.45) 3.34)
Engaged in three 1.01 (0.53- |1.01(0.52— |1.47(0.72— |1.34(0.64—
Engaged in four 1.65(0.70— |1.23(0.55- |1.69(0.72— | 1.68 (0.68—
social media behavior | 3.89) 2.72) 3.96) 4.16)
Engaged in one 1.25(0.43— |1.44(0.63— |1.52(0.66— | 1.69 (0.66—
social media behavior | 3.65) 3.13) 3.51) 4.32)
Sociodemographic
factors
Age
18-34 Ref
35-49 1.74 (0.99- | 1.16 (0.72— | 0.99 (0.62— | 0.95 (0.59—
3.03) 1.85) 1.60) 1.51)
50-65 1.04 (0.48—- |1.13(0.67— |1.18(0.66— | 1.03 (0.56—
2.22) 1.90) 2.11) 1.87)
>65 1.25(0.43— | 1.46 (0.44— |0.64(0.18- | 0.79 (0.24—
3.63) 4.88) 2.27) 2.59)
Gender
Male 0.52** 1.02 (0.71- |1.10(0.75- | 1.00 (0.70—
(0.32-0.83) | 1.46) 1.62) 1.42)
Female Ref Ref Ref Ref
Marital status
Married/living as Ref Ref Ref Ref
married
Divorced/separated/wi | 1.51 (0.81- | 1.69* (1.01- | 1.64* (1.01- | 1.79* (1.05—
dowed 2.79) 2.82) 2.67) 3.04)
Never married 0.73(0.39- | 1.00(0.56- |1.38(0.77— | 1.05(0.55—
1.37) 1.78) 2.47) 2.03)
Education
Less than high 0.20** 0.89 (0.30- |0.62(0.23— | 0.45(0.18-
school (0.06-0.65) | 2.64) 1.63) 1.13)
High school 0.41** 0.97 (0.53- | 0.65(0.32— | 0.40 (0.19-
graduate (0.24-0.70) | 1.76) 1.31) 0.84)
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Knowledgea | Knowledgea | Knowledgea | Knowledgea
ble That ble That ble That ble That
HPV HPV HPV HPV
Causes Causes Causes Anal | Causes Oral
Cervical Penile Cancer Cancer
Cancer Cancer (n=1,689) (n=1,689)
(n=1,723) (n=1,688) aOR aOR
aOR aOR (95%Cl) (95%Cl)
(95%Cl) (95%Cl)
Some college 0.68 (0.42— | 1.38(1.00- |[0.99 (0.65- | 0.78 (0.54-
1.10) 1.91) 1.49) 1.12)
College graduate or | Ref Ref Ref Ref
more
Household income
<$20,000 0.46 (0.15- |0.90(0.39- |0.78(0.32— | 0.85(0.37-
1.45) 2.05) 1.90) 1.92)
$20,000 to $34,999 | 0.99 (0.38— | 0.81(0.38— |0.98(0.44- | 0.71(0.30—
2.62) 1.74) 2.15) 1.69)
$35,000 to $49,999 | 0.64 (0.26— | 0.57 (0.30— | 0.84 (0.42—- | 0.79 (0.42—
1.59) 1.08) 1.65) 1.48)
$50,000 to $74,999 | 0.71(0.35- |1.08 (0.67— |1.41(0.90— | 1.03 (0.61—
1.45) 1.74) 2.20) 1.76)
$75,000 to $99,999 | 0.82 (0.41- |0.89 (0.55- |1.14(0.72— | 0.95(0.53—
1.64) 1.43) 1.82) 1.71)
>$100,000 Ref Ref Ref Ref
Cultural factors
Race/ethnicity
Non-Hispanic Ref Ref Ref Ref
White
Non-Hispanic 0.77 (0.46— | 0.98 (0.59- |0.74 (0.43- | 0.69 (0.39-
African American 1.32) 1.62) 1.28) 1.21)
Hispanic 1.20 (0.72— |1.31(0.73— |1.20(0.69- |1.21(0.71-
1.99) 2.35) 2.08) 2.07)
Asian American 0.70 (0.25- |0.99 (0.42—- |1.19(0.54- |1.32(0.58-
1.92) 2.29) 2.65) 3.01)
English language
proficiency
Very well/well Ref Ref Ref Ref
Not very well/ notat | 1.53 (0.36— | 1.81 (0.57— |2.92 (0.95- | 3.66 (1.00-
all 6.52) 5.79) 9.01) 13.47)
Language preference
English Ref Ref Ref Ref
Spanish 0.18 (0.36— | 0.94 (0.08- | 0.18* (0.04— | 0.14* (0.03-
6.52) 11.11) 0.80) 0.67)

Healthcare factors

Regular provider status
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Knowledgea | Knowledgea | Knowledgea | Knowledgea
ble That ble That ble That ble That
HPV HPV HPV HPV
Causes Causes Causes Anal | Causes Oral
Cervical Penile Cancer Cancer
Cancer Cancer (n=1,689) (n=1,689)
(n=1,723) (n=1,688) aOR aOR
aOR aOR (95%Cl) (95%Cl)
(95%CI) (95%CI)

Yes Ref Ref Ref Ref

No 0.78 (0.51- | 0.83(0.59- |0.73(0.49- | 0.86(0.58—
1.22) 1.19) 1.09) 1.28)

Health insurance type

Private Ref Ref Ref Ref

Medicaid 0.95(0.46— |0.93(0.52- |1.19(0.64- |1.53(0.87—
2.01) 1.67) 2.20) 2.69)

Medicare 0.74 (0.29- |0.80(0.34- |1.05(0.38- | 1.06(0.42—
1.92) 1.85) 2.86) 2.62)

Other 0.47 (0.23- | 0.60(0.32—- |0.81(0.45- | 0.66 (0.40-
0.95) 1.13) 1.43) 1.09)

General health status

Excellent/very good | Ref Ref Ref Ref

Good 0.60 (0.34—- | 0.86 (0.58- | 0.97 (0.67— | 0.85(0.58—
1.05) 1.27) 1.40) 1.24)

Fair/poor 0.65(0.33- | 0.99 (0.57- |1.24(0.64- |1.21(0.64—
1.29) 1.74) 2.39) 2.32)

HPV: Human papillomavirus

*<.05; **<.01; ***<.001

Di .

This study examined the association between the level of social media use and

HPV knowledge and awareness among adults with children under 18 years old in the

household using nationally representative data. We found that 75.6% of respondents

were aware of HPV, 73.7% were aware of HPV vaccine and knowledgeable of

HPV’s linkage with cervical (81.6%), penile (34.2%), anal (29.3%), cervical (81.6%),

and oral cancer (31.3%), in line with recent studies (Boakye et al., 2016; Wheldon et

al.,2019). Study findings indicated that social media users had significantly higher
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odds of being aware of HPV and that HPV vaccination is available as a cancer
prevention measure, compared to non-users. Increased social media use may have led
to increased direct or passive consumption of information online, corresponding with
increased awareness. Social media use did not predict higher levels of cancer
knowledge related to HPV, highlighting that efforts to increase HPV knowledge is
warranted.

Results highlight important HPV-related knowledge gaps between those that
use social media and those who do not. For HPV and HPV vaccine awareness as
well, Asian American and men had significantly lower odds of awareness and
knowledge. Men also had lower knowledge of HPV linkage with cervical cancer.
Although the vaccine was initially introduced primarily for women, it has been over a
decade since the recommendation for males, suggesting that promotion efforts among
men need strengthening. Previous literature had pointed to communication
inequalities, also known as the digital divide, which contributed to knowledge gaps
among low socioeconomic, rural, underserved, and minority populations (Viswanath
& Ackerson, 2011). In particular, racial/ethnic minorities are less likely to seek out
health information online, which may be driving differential knowledge levels. Our
analysis demonstrated racial/ethnic differences for HPV and HPV vaccine awareness
only among Asian Americans, consistent with previous findings (Becerra et al.,
2020). Factors that have been previously associated with online health-seeking
behavior such as health insurance coverage and education were not significant,
signaling that communication inequalities related to health-seeking behaviors online

may not translate to the same degree on the social media landscape, perhaps due to its
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accessibility. In terms of reaching key demographics to disseminate vaccine and
cancer prevention promotional messages, social media may be a cost-effective
strategy to reach both targeted and broad groups of individuals.

Our findings can inform development of using social media as a channel to
reach vulnerable populations to spread accurate information about HPV to encourage
vaccination. Han, Lee, & Demiris (2019) found that social media interventions
targeting racial/ethnic minorities were fruitful in raising cancer awareness. A
randomized controlled trial by Glanz et al. (2017) found that pregnant women who
were assigned to social media intervention were more likely to be up-to-date on infant
immunizations than those who received usual routine care. Social media components
included a blog, forum, chat function, and ability to directly ask experts about
vaccination to encourage engagement and reinforce the vaccine knowledge (Glanz et
al., 2017). Interventions that incorporate randomized controlled trials or longitudinal
designs can assess the effectiveness of delivering messages on social media on health

behaviors as well as the long-term impact of using social media on health behavior.

Given the proliferation of misinformation and its negative impact on vaccine
attitudes (Dunn et al., 2015), it is important for public health communication efforts
to be proactive in delivering credible, well-timed information instead of reacting and
attempting to correct misinformation which has proved to be difficult (Hansen,
Schmidtblaicher & Brewer, 2020). Therefore, multidimensional interventions are
required. Social media campaigns need to combat vaccine hesitancy and

misinformation before it begins (Vorsters & Van Damme, 2018). Additionally, the
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information presented by credible sources need to reflect the needs and preferences of
its intended audiences. In other words, the message content needs to be aligned with
the recipients, with consideration of health literacy, numeracy, language, and culture
(Britigan et al., 2009, Diviani et al., 2016). Messages that are easy to understand
incorporating faces and voices of the target audience are more likely to be effective
than a one-size-fits-all approach to health communication (Dela Cruz et al., 2018;
Lama et al., 2018). This may include messages that are available in other languages
besides English and the use of storytelling, or narratives, in addition to statistics in
promotional messages (Dahlstrom, 2014). Narrative messages describing a person’s
individual experiences may make information easier to relate to and understand.
Identification with specific characters increased empathy and reduced counterarguing
(De Graaf et al., 2012; Slater & Rouner, 2002).

Finally, at the interpersonal level, patient-provider communication needs to be
bolstered so that patients seek and trust provider counseling. As HCP
recommendation has often been the primary reason for vaccination, providers need to
consistently recommending vaccination for eligible patients. Further, culturally
competent care centering around patient care needs to be emphasized in order to
foster trust, understanding, and vaccine uptake. Motivational interviewing, a patient-
centered strategy for behavior change, coupled with direct, easy to understand
language underscoring HPV vaccination benefits have demonstrated to be effective
recommendation techniques, particularly for vaccine hesitant patients (Dempsey &
O'Leary, 2018). Investing in provider communication strategies, including the use of

translators, may alleviate the disparities for Asian Americans, who frequently cite
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lower satisfaction of care (Clough, Lee & Chae, 2013; Lee, Ayers & Kronenfeld,
2009). Improved patient-provider communication is critical so that patients receive
recommendations from credible sources instead of seeking information online,
increasing risk of exposure to false information.

To our knowledge, this is the first study to explore the association of social
media use on HPV and HPV awareness among adults with children in the household
using nationally representative data. Findings from this exploratory examination
suggest that social media is a potential driver of HPV-associated knowledge gaps. As
more people turn to social media for general and health related purposes, users
become consumers of plethora of vaccine related information, credible or not. Since
knowledge is a critical piece in decision making related to vaccination, it is crucial
that users are exposed to correct information. The content and delivery of vaccine
messages on social media can shape public knowledge and awareness of HPV, which

may influence decision-making (Ahmed et al., 2018; Dunn et al., 2015).

There are several limitations to our cross-sectional study. First, we were
limited in the variables available, which did not include vaccination intention or
behavior. Second, since we combined social media behaviors into a composite
variable, we were unable to discern which particular behaviors, which were not
specifically related to HPV information seeking, may be driving HPV awareness.
Bivariate analyses (not shown) revealed that social media behaviors were not distinct
from one another and thus, frequency and combination of behaviors may be more

significant contributors to awareness than an individual behavior. In other words,
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using various forms of social media may present more opportunities to be exposed to
HPV-related information. Further, our findings indicated an association, but did not
account for the quality of information that users are exposed to on social media.
Knowledge or awareness does not correspond to veracity of information that people
are exposed to online. Future research can explore the accuracy of content and the
role of misinformation on HPV awareness, vaccine intention and behavior among
parents and guardians of children.

Our study demonstrated that social media users had increased HPV-related
awareness compared to non-users. Public health practitioners and health care
providers need to work in tandem with online efforts to connect individuals with
credible information to promote healthy behavior adoption. Of critical importance,
health promotion efforts need to be proactive in disseminating accurate information
prior to misinformation exposure. Given the ubiquity and increased use of social
media, it has potential to be an effective communication tool/platform to combat
inequalities in HPV-associated knowledge and morbidities among vulnerable

communities.
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Chapter 6: Discussion

The overall objective of this dissertation was to characterize gaps in HPV-
related outcomes and social media use as well as examine the role of social media on
HPV-related knowledge. Each study investigated a specific aspect of this
relationship. Together, these three studies found differential levels of HPV awareness
and social media outcomes, which demonstrates support for the Structural Influence
Model (SIM). We found mixed findings in terms of knowledge and social media
usage gaps across racial/ethnic groups, and there was evidence of inequalities among
other social factors (e.g. age, gender) for health communication outcomes. A
summary highlighting the main findings, contribution to literature, application of
SIM, strengths, limitations, and suggestions for future research will be discussed in

this chapter.

: Maior Findi

Results demonstrated significant differences across HPV and social media
related outcomes among adults with children in the household. For aim one, older age
and male gender were associated with lower likelihood of HPV and HPV vaccine
awareness, cervical cancer knowledge and being recommended the HPV vaccine.
Asian Americans were less likely to be aware of HPV or HPV vaccines compared to
non-Hispanic Whites. For aim two, older adults, males, and those without regular
provider status were less likely to use social media for health purposes. Non-Hispanic

African American, Hispanic, and Asian Americans were more likely to watch health-
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related videos on YouTube. For aim three, adults who engaged in one or two social
media behaviors had greater odds of HPV awareness compared to non-users.
Respondents engaging in three or four behaviors on social media had increased odds
of higher awareness. Though these point estimates were not significant perhaps due to
limited sample sizes, these findings may be meaningful. Those who engaged in two,
three or four social media had greater HPV vaccine awareness.

Study findings allowed us to characterize key populations (e.g. racial/ethnic
minorities, men, older adults) based on HPV knowledge and awareness and social
media use outcomes. This is important because it allows us to disseminate health
promotional materials to target populations through appropriate platforms. In order to
focus on improving gaps in HPV awareness, knowledge, and vaccine
recommendation, we have to reach out to those who are susceptible to disease, yet
may not be receiving adequate health promotional messages. In particular, HPV
vaccination needs to be emphasized among older adults, men, and Asian Americans
with children in the household—both for themselves and their children.

In order to reach relevant populations with pro-health messages, public health
efforts need to account for relevant channels to reach these targeted groups. Given
the ubiquity and rise of social media, it can be leveraged to disseminate and promote
health messages. Study findings reveal that older age, male gender, and regular
provider status were significant contributing factors associated with social media use.
Additionally, findings signaled that certain behaviors, such as watching health-related

videos on YouTube, were significantly more popular among racial/ethnic minorities.
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In addition to characterizing HPV awareness and knowledge and social media
use related to health outcomes, study findings revealed a significant association
between social media use and HPV and HPV vaccine awareness. Consistent with the
hypothesis, we found that those who had higher social media engagement had
increased awareness independent of key sociodemographic, cultural, and healthcare

factors, compared to non-users.

~ontributi he Li

These exploratory studies add to the burgeoning research on the role of social
media in HPV and HPV vaccination knowledge, which has many implications for
public health communication researchers and providers. First, this research adds to
the literature by using population level data from HINTS to focus specifically on
sociodemographic, cultural, and healthcare correlates of HPV-related awareness and
knowledge outcomes among parents or caregivers using population level data.
Additionally, we investigated correlates of parents who receive HPV vaccine
recommendation from a provider using HINTS data. We sought to further explore
disparities between racial/ethnic groups and found that there are fewer HPV
awareness disparities among parents or caregivers compared to the broader general
public. Consistent with prior literature, we found that older age, male gender, and
having a regular provider status were drivers in HPV-related outcomes among parents

and caregivers.
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Secondly, using recent nationally representative data, this research provides
insights into the characteristics of social media users. Few studies have explicitly
focused on social media behaviors of parents or caregivers, so our findings shine a
light on how these groups seek or use health information on specific social media
platforms. Additionally, our research focuses on if social media use reflects the
inequities previously reported on health seeking behavior online. From our findings,
we see differences in use among specific social groups. Similar to the first study,
findings demonstrate that older age, male gender, and race/ethnicity may predict
certain behaviors on social media. In particular, older age and male gender was
associated with decreased social media use across behaviors, while racial/ethnic
minorities were more likely to seek out health-related videos on YouTube. We see
inequities narrowing with social media use in comparison to general health
information seeking online, which has implications for who is exposed to health
promotion messages.

Finally, to our knowledge, this is the first research to examine the association
between social media use and HPV-related awareness and knowledge outcomes using
population level data. The research provides an exploratory investigation on the role
of social media on HPV and HPV vaccine awareness and knowledge, an understudied
area of focus. Our findings revealed that there is a significant association, even after
controlling for important covariates. Understanding how social media influences
awareness of HPV and HPV vaccine among parents and caretakers of children could

inform approaches to increase knowledge, which in turn could influence vaccine
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uptake, reducing risk for HPV infection and cancer for children and parents of

eligible age.

: f Eindi ina the i ical el
The Structural Influence Model (SIM) posits that health outcomes and health
disparities could be explained by understanding how social factors (e.g. gender and
age) lead to differential social media communication outcomes. Inequality in health
communication outcomes, or ‘how people access, seek, process, and act on heath
information’, (Viswanath & Emmons, 2006) is a potential mechanism linking social
factors and health outcomes. In particular, differential communication behaviors may
inform HPV knowledge and awareness as well as health promotion and preventive
behaviors such as HPV vaccine uptake. If HPV-related knowledge disparities are to
be alleviated, communication inequalities across social groups need to be considered.
Findings from this study illuminate contributing social factors toward health
communication inequalities on social media, which may link to knowledge and health

outcomes.
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Figure 1. Structural influence model.
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STRUCTURAL INFLUENCE MODEL (SIM)

The role of communication on social media may partially explain how HPV
outcomes vary across population subgroups. Specifically, HPV and HPV awareness
and knowledge vary across social groups, which has significant ramifications for
health outcomes and cancer prevention. In this respect, this study identifies factors
(e.g. age, gender) that contribute to differences in social media use that may influence
disparities in HPV and HPV vaccine awareness, knowledge. Though findings were
mixed overall regarding racial/ethnic disparities in communication outcomes within
the context of social media, there is evidence that demonstrates that differences in
social media outcomes is a potential mechanism linking social factors (e.g. age,

gender) and health inequalities (i.e. HPV knowledge outcomes).
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Study findings found partial support for the SIM in that some
sociodemographic, cultural, and healthcare variables accounted for differences in
social media behaviors related to health and HPV awareness and knowledge
outcomes. Further, health seeking behaviors on social media sites were linked to
differential levels of HPV awareness, which has been demonstrated to be a precursor
to health behaviors. Parents or caregivers who had increased social media use had
increased odds of hearing about HPV or the HPV vaccine, which may influence their
attitudes and decisions to vaccinate their children or themselves.

Our findings were consistent with previous research, demonstrating support of
the SIM’s proposed association between sociodemographic factors and health
communication outcomes. Our findings add to this body of literature by
demonstrating that emerging communication technologies such as social media play a
role in awareness and knowledge related to HPV and HPV vaccination. There were
statistically significant differences in particular social media behaviors by age,
gender, race, and regular provider status. For example, women were more likely to
visit social networking sites, share health information on social networking sites,
watch health-related videos on YouTube, and participate in health-related forums.
Thus, understanding these key differences in social media use may contribute to the
development of communication strategies that could address HPV disease disparities.
Findings indicate a potential intervention point to reach relevant, intended audiences
using appropriate channels such as social media in order to facilitate health promotion

and encourage HPV vaccine uptake.

126



Findings indicated that social media use is associated with increased HPV and
HPV vaccine awareness, even after controlling for key sociodemographic, cultural,
and healthcare factors. However, we did find differences in who is engaging in
different social media behaviors and who is aware of HPV and HPV vaccination.
Older age, male gender, lower education attainment, and Asian ethnicity were
significant drivers of lower HPV and HPV vaccine awareness, which may contribute
to decreased likelihood of vaccine uptake for their children and themselves. Similarly,
we found older age and male gender were associated with decreased likelihood of
visiting social networking sites, sharing health information on social networking sites,
watching health-related videos on YouTube and participating in health-related forums
online. Additionally, we found differences among those with healthcare providers,
who were less likely to engage on social media, and racial/ethnic minorities who were
significantly more likely to seek out health videos on YouTube. Those without
regular providers may feel less compelled to seek out health information online due to
lack of illness. Alternatively, lower social media engagement may speak to limited
resources (e.g. lack of internet access or mobile device), which is related to their lack
of having a regular provider, signaling a potential area for future research.

Communication interventions address specific needs and concerns of different
social groups, which may require utilizing different theoretical models to inform
message development to match the needs of relevant audiences. For example,
diffusion of innovation (DOI) theory posits that adoption of emerging innovation
occurs through a series of innovation decision process stages: (1) knowledge, (2)

persuasion, (3) decision, (4) implementation, and (5) confirmation (Rogers, 2003).
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Applied to HPV vaccination, HPV and HPV vaccine knowledge can inform
persuasion, intention to adopt or reject vaccination, and vaccine uptake. Within the
context of our findings, messages raising awareness of HPV vaccine as cancer
prevention may be more suitable for males who may be in the first knowledge stage.
In contrast, women who are more likely knowledgeable regarding HPV, may benefit
from more detailed, persuasive messages highlighting benefits of vaccination and
risks of non-vaccination in order to mitigate vaccine hesitancy and encourage uptake.

The proposed theoretical model, SIM, may explain the role of health
inequalities on social media may contribute to health disparities. While we did find
evidence to support the model, SIM does not fully take into account the potential
interactive nature of the variables. We found that male gender was significant in
predicting lower HPV awareness and knowledge and lower likelihood of certain
social media behaviors. Using the theoretical model, we were not able to configure
how being male may interact with other key factors, highlighting the limitations of
SIM. Statistical analyses did indicate that male gender was consistent after
examining Hispanic and non-Hispanic White groups separately, demonstrating
interactive effects of different social factors (e.g. gender and race/ethnicity) and the
complexity of the path linking social indicators and health outcomes. Given the
critical role of intersectionality on health, particularly related to gender and race
(Crenshaw, 1990; Hankivsky, 2012), future research can explore how to

incorporating interactive elements using the SIM framework.
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Limitations of the model and study notwithstanding, we found social media
use differs across social groups (e.g. age, gender), demonstrating evidence of health
communication inequalities on social media that may potentially link social factors
with health outcomes as stated by SIM framework. Further outlined by SIM, these
differences in social media use may result in negative impact on health, which may
exacerbate extant health disparities among vulnerable communities. Raising
awareness of quality health information on social media while considering social
determinants of health may contribute to addressing HPV-related disparities. Using
this information, public health efforts can focus on developing health promotional

messages through this medium to encourage HPV vaccination.

Limitati £ : h Directi

Although this research aims to provide an important initial assessment and
association of HPV-related knowledge disparities and social media use, limitations
need to be considered. The cross-sectional nature of the proposed study is limited by
its ability to draw causal inferences and the availability of self-reported measures.
Adults living with children in the household was used as a proxy for parental status,
though it is possible that children living at home may not be children of respondents.
However, even if the adult respondents are not parents, they may be influential in
decision-making related to the children living in their household. The survey did not
collect data on key measures that may influence outcomes, such as health literacy and
psychosocial factors (e.g. perceived susceptibility) or cultural factors (e.g. nativity,

acculturation, religious background). Further, the measures used such as knowledge
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and social media use are dichotomized into yes/no responses and hence are not
captured in depth. Hence, we were unable to ascertain the degree to which
respondents were aware or knowledgeable about HPV or HPV vaccination. In
particular, social media use measures do not reflect the quality and reliability of
information that users are being exposed to or sharing. The study would also benefit
from linking outcomes with actual vaccination intention and behaviors, both
measures that were not collected.

While we were able to discern differences in HPV and social media outcomes
related to race, due to smaller sample sizes for Asian Americans and African
Americans, we were unable to further explore these disparities. Future
recommendations include oversampling for African Americans and Asian Americans
in order to conduct in-depth analyses and extrapolate population-level estimates using
HINTS. Doing so would provide rich insights into HPV-knowledge gaps among
marginalized populations and guide cancer prevention efforts among these vulnerable
groups. Increased sample sizes may also allow researchers to investigate
disaggregated health outcomes by separate ethnic groups among Asian Americans.
Additionally, the instrument can be administered in multiple languages besides
English and Spanish to reflect the heterogeneity of languages and ethnicities,
particularly among the Asian American community. Additionally, social media was
related to health in general, not specifically in regards to information seeking about
HPV. Hence, findings of the association between increased social media use and
increased HPV awareness must be interpreted with caution. Having robust data on

factors that influence HPV related information seeking would enrich study findings
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and allow for a better understanding of the role social media plays on vaccine
decision making among parents or caregivers.

Moreover, future studies can take into account HPV vaccine knowledge and
decision-making among respondents who not use social media. Results indicated that
a portion of respondents did not engage in the social media behaviors included in this
study. Included in this group may be harder to reach populations (e.g. low SES, older
adults who not use social media) who may not be exposed to health promotional
messages and may be subject to increased health disparities. In order to better
understand the health seeking behaviors of these individuals, qualitative studies can
identify sources trusted and used among this group (s). Questions investigating the
preference of source and content of health messages may aid in the development of
strategies to reach harder to reach populations. Further, identifying why these users
do not use social media for health purposes and preferred communication channels
can illuminate how to facilitate behavior adoption among social media non-users such
as mobile applications (i.e. mHealth) or telemedicine.

Leveraging how individuals use (or do not use) social media for health
purposes can guide intervention efforts. Given that racial/ethnic minorities gravitate
towards YouTube, interventions that incorporate randomized controlled trials or
longitudinal designs can assess the effectiveness of delivering messages on YouTube
on health behaviors as well as the long-term impact of using social media on health
behavior. Messages that are targeted (aimed toward subgroups based on shared
characteristics such as race and gender), or tailored (aimed to meet the needs of an

individual) can be strategic and effective approaches to influence health behaviors.
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Future research can also identify elements of effective messaging for specific
racial/ethnic minorities, such as the use of narratives to deliver health messages and
visuals of messages (e.g. who is reflected on messages, design elements).

Research has demonstrated how previous vaccine behaviors inform future
uptake and how vaccine behaviors can change over time (Fogel & Hicks, 2020).
Additionally, given the rapidly evolving nature of social media platforms, it is
important to consider how use changes over time. Platforms have made significant
changes in order to curtail the spread of anti-vaccination rhetoric. For example,
Pinterest has blocked anti-vaccination searches and removed anti-vaccination content
(Pinterest, 2020). YouTube has deemed anti-vaccine content as “dangerous and
harmful” content and has subsequently removing ads, prohibiting the monetization of
these videos (Google, 2019). Facebook has taken steps to restrict vaccine
misinformation on the platform and on Instagram, including partnering with the CDC
to promote factually accurate content (Facebook, 2019). Hence, future studies may
benefit from longitudinal study designs that capture temporal changes in HPV
vaccination attitudes, behaviors, and social media engagement, taking into account
platform efforts to curb misinformation.

Despite limitations, our study adds to the literature by exploring HPV
awareness and knowledge on a population level among adults with children <18 in
household. Additionally, the knowledge disparities found among Asian American
parents and guardians are unique contributions to the literature and warrant further
investigation for this diverse community. The data in this study did not allow for

exploring the moderating effects of race on HPV-related awareness and out
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knowledge, which is a potential avenue for future research. In order to do so, the data
needs to be robust in population-level samples of Asian Americans, which may
require over-sampling to facilitate the adequate representation of distinct Asian
American groups.

This proposed study builds upon extant research by examining HPV-related
knowledge disparities in depth, allowing the exploration of race/ethnicity among
other salient factors (e.g. sociodemographic, cultural, healthcare). Further, this study
seeks to characterize social media use and its association with HPV -related
knowledge; few studies have examined these aims in depth among this key
population (i.e. adults with children in the household) using population-level data.
These aims investigate the role of social media and HPV-related knowledge and
awareness outcomes among an important population, which can inform critical public
health efforts. In particular, social media in tandem with other pertinent channels such
as television or newspapers, can be used to proactively promote vaccination among
less informed sections of the adults with children in the household (e.g. males, older
adults). As noted in the literature, lack of accurate information among parents can
contribute to HPV vaccine hesitancy and decreased uptake. As social media use and
misinformation online continue to rise, it is critical for public health efforts to respond
proactively and adapt accordingly with accurate, timely information to combat
lagging vaccination rates, which continue to widen disparities in HPV-associated

morbidities.
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Characterizing gaps in HPV-related outcomes (i.e. awareness, knowledge, and
recommendation receipt) as well as social media use has numerous implications for
health promotion efforts at multiple levels. First, at the individual level, we have a
better sense of where there are gaps in knowledge or use and who to target to spread
vaccination promotional messages. Specifically, targeting older adults and males
may increase HPV knowledge, which may influence vaccine decision-making for
adults and their children. In addition to message recipient, previous research has
cited the channel of communication to be critical in message effectiveness. Pew
(2019) findings indicate that YouTube was the most popular online platform,
comprising 77% of African American and 78% of Hispanic social media users.

These findings are in line with our study results that demonstrated that
racial/ethnic minorities are more likely to seek out health videos on YouTube
compared to non-Hispanic Whites. Public health communication efforts can leverage
this high-traffic site to spread awareness campaigns that are culturally tailored. Given
the spread of misinformation on YouTube (Madathil et al., 2015), it is imperative that
public health efforts integrate culturally competent approaches to increase message
effectiveness. To do so, messages need to be available in multiple languages, be
direct and easy to understand. Incorporating narratives or stories in addition to
statistics in messages may facilitate comprehension and influence uptake. As research
has demonstrated the power of representation in messages (Lama et al., 2018, Dela
Cruz et al., 2017), messages need to incorporate the community members that efforts

seek to target.
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Lack of timely, relevant information may lead users to seek information from
less credible sources, which may contribute to vaccine hesitancy. In addition to
online channels, healthcare providers are critical in the multi-level efforts to spread
correct HPV information. In addition to raising awareness, HCP recommendation is
one of the most important factors in HPV vaccine uptake. Given the importance of
HCP recommendation for vaccine uptake, HCPs need to be encouraged to share
information and provide the vaccination within the same visit. As HCPs are trusted
sources of health information and decision-making (Freed et al., 2011), they are
ideally positioned to allay parental concerns of vaccine safety and address
misconceptions such as the unsupported link between adolescent sexual behavior due
to vaccination. Additionally, the HPV vaccine can be offered with other childhood
vaccines at the same visit to increase acceptance and convenience for families.

Strategies to strengthen patient-provider relationships are necessary to
facilitate trust and comprehension. In concert with stating benefits of vaccine
recommendation (e.g. cancer prevention), actionable next steps need to be provided
(e.g. vaccination offer at the time of visit). Cultural competency needs to be
consistent within this interpersonal communication, particularly in regards to health
literacy and numeracy (Peters et al., 2011). Thus, providers need to communicate
vaccination benefits and cancer risks in a direct, plain language as necessary. Failure
to do so may result in patients seeking information from less credible sources or

worsen the perception of provider care, particularly among racial/ethnic minorities.
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Additionally, culturally salient educational outreach programs and screening
events can aid with increasing awareness and knowledge at the community level. In
order to reach communities which are particularly vulnerable or at increased risk for
HPV morbidities, it is important to have community buy-in to facilitate behavior
adoption. Community based participatory research (CBPR) approaches, which
involves community members and researchers equally, allows community members
to be engaged and take ownership of design and delivery of the program intended to
improve community outcomes (Wallerstein & Duran, 2010). CBPR approaches
have also found to be more effective and counteract the mistrust that communities
may feel toward researchers due to a legacy of mistreatment (Jamison et al., 2019).
CBPR approaches may include focusing on spirituality, family, and collectivism in
health communication, which has found to be effective for African American, Asian
American, and Latino populations (Elder et al., 2009; Ma et al., 2004). Previous
studies found that Asian Americans cite ethnic-specific media (e.g. television,
newspapers, social media) as highly trusted sources of information (Islam et al., 2016;
Oh et al., 2012). Researchers may utilize a CBPR approach and partner with
communities to share culturally salient vaccine promoting messages in these ethnic
specific sources, gain trust and facilitate behavior adoption among specific ethnic
communities.

At the policy level, vaccine mandates at school can present opportunities to
reduce cancer morbidities. Currently, only the District of Columbia, Virginia, and
Rhode Island have passed a HPV vaccine mandate, requiring vaccination for school-

entry (National Conference of States Legislatures, 2019). Thompson et al. (2018)
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found an 11% increase in HPV vaccine initiation among boys in Rhode Island
following the state mandate, illustrating the potential for school-based policies to
improve stagnant HPV vaccination rates. Across local, state, and national levels,
message content and delivery channel need to be considered for policy efforts to be
fruitful. Use of narratives with a clear message (i.e. gist) may generate more response
and identification with the health message, particularly among individuals who
expressed hesitancy around adopting certain health behaviors. Broniatowski, Hilyard,
and Dredze (2016) found that articles with a bottom-line gist such were more likely to
be shared on Facebook compared to those without. This has marked implications for
social media and interpersonal communication. Using a gist framework for HPV
vaccination, providers can detail the benefits of vaccination, acknowledge the minor
risks, and follow-up with a bottom-line gist such as “Taking any risk that your child
could get the HPV-associated infection or cancer and suffer serious complications
just isn’t worth it. Vaccination is the best way to protect your child.” (p. 3227).

In addition to the gist framework, a framing approach to messages may
accentuate the perceived benefits of vaccination as cancer prevention and reduce the
stigma associated with STIs. Applied to health behavior, gain-frame emphasizes
beneficial outcomes of health behavior and are thought to be more generally more
effective for preventive (i.e. low risk) behaviors such as vaccination. In contrast, loss-
frame messages highlight negative outcomes of behavior as a result of non-adherence
such as the consequences of non-vaccination (Rothman & Salovey, 1997). Loss frame
messages are thought to be more effective for detection behaviors, which may be

risky if disease is detected. Gain framed messages accentuating the cancer prevention
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benefits of HPV vaccination may be useful in developing messages to encourage
vaccine uptake. These findings are consistent with previous research on HPV vaccine
acceptability that reported that parents were more likely to be influenced by cancer
prevention messages compared to those focused on STI prevention (Shah et al.,
2019).

Lastly, our findings have implications for using social media as a channel for
information dissemination. While the benefits of using this medium are numerous,
there are associated challenges that need considering as well. First, while our study
characterizes different types of social media engagement, further research is needed
on why some users prefer certain platforms over others and for which purposes.
Some platforms serve as a site of passive content consumption, while other promote
active engagement via two-way communication such as social networking sites (e.g.
Facebook). In a similar vein, further research is needed on what makes certain content
more compelling (i.e. viral) than others and if engagement metrics (i.e. likes or
shares) can be leveraged for disseminating vaccine promotional messages. Research
has demonstrated the role of malicious actors, such as bots and trolls, which may
interfere with public health efforts to reduce vaccine hesitancy (Broniatowski et al.,
2018), adding additional challenges to the constantly evolving nature of social media.

Public health efforts cannot exist in a vacuum. Partnerships with
organizations such social media platforms are crucial in tackling the rise of
misinformation (which is incorrect, perhaps inadvertently) and disinformation (which
is intentionally misleading). Platforms such as Pinterest, Facebook, and YouTube

have made efforts to curtail anti-vaccine content, such as demonetizing anti-vaccine
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videos (Google, 2019). In tandem with more systemic efforts to curb the reach of
misinformation online, educating the public on media literacy is also much needed.
Providing the tools for a layperson to navigate the plethora of vaccine information
online can assist with informed decision-making. Thus, research is needed on
effective approaches to present effective, clear messages online and address vaccine
concerns, without legitimizing misinformed claims that are available online. Further
avenues of research can investigate if certain groups are more susceptible to

misinformation or disinformation.

Conclusion

In sum, this research found that there were significant differences across HPV
and social media related outcomes among adults with children in the household,
which highlight needs and knowledge gaps of this population. In particular, older age
and male gender were associated with lower likelihood of HPV and HPV vaccine
awareness, cervical cancer knowledge and being recommended the HPV vaccine.
Similarly, older adults, males, and those without regular provider status were less
likely to use social media for health purposes. Racial/ethnic differences were
observed for HPV and social media outcomes. In comparison to non-Hispanic
Whites, Asians had lower odds of HPV and HPV vaccine awareness and non-
Hispanic African American, Hispanic, and Asian Americans were more likely to seek
out health-related videos on YouTube. Furthermore, findings indicated that increased
social media use is associated with knowledge of HPV and HPV vaccine for adults

with children in the household. Results highlight important HPV-related knowledge
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gaps between those that use social media and those who do not. Future research can
explore what makes certain social media platforms or messages more engaging for
particular groups (e.g. YouTube for racial/ethnic minorities). Social media use is
likely to increase across populations, including parents, increasing opportunities and
reach of public health efforts to share health promotion messages to increase HPV
vaccine uptake. Hence, ensuring dissemination of accurate HPV and HPV vaccine
information in tandem with healthcare provider recommendation of vaccination is of
utmost importance for cancer prevention efforts. Researchers and healthcare
providers need to work in tandem to develop and implement culturally tailored
interventions to increase vaccination and decrease HPV burden of disease among

vulnerable communities.
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Appendix 1: Coding of variables in Aim One.

Appendices

Measure

Survey Item

Responses

SOCIODEMOGRAPHIC, CULTURAL, HEALTHCARE VARIABLES

(PREDICTORS)

Race/ethnicity

What is your race?
Are you of Hispanic, Latino/a,
or Spanish origin?

Non-Hispanic African
American
Non-Hispanic White
Hispanic

Asian

Gender

What is your gender?

Female
Male

Age

What is your age?

18-34
35-49
50-65
>65

Education

What is the highest grade or
level of schooling you
completed?

Less than high school
High school graduate
Some college

College graduate or more

Marital status

What is your marital status?

Married/living as married
Divorced/separated/widowed
Never married

Income Thinking about members of <$20,000
your family living in this $20,000 to $34,999
household, what is your $35,000 to $49,999
combined annual income, $50,000 to $74,999
meaning the total pre-tax $75,000 to $99,999
income from all sources earned | $100,000 or more
in the past year?

Regular provider Not including psychiatrists and | Yes
other mental health No
professionals, is there a
particular doctor, nurse, or
other health professional that
you see most often?

Insurance type Are you currently covered by Private
any of the following types of Medicaid
health insurance or health Medicare
coverage plans? Other
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Measure Survey Item Responses
General health In general, would you say your | Excellent/very good
status health is... Good

Fair/poor
English language How well do you speak Very well/ well
proficiency English? Not very well/not at all
HPV AWARENESS AND KNOWLEDGE VARIABLES (OUTCOMES)

HPV awareness

Have you ever heard of HPV?
HPV stands for Human
Papillomavirus. It is not HIV,
HSV, or herpes.

Yes
No

HPV vaccine
awareness

A vaccine to prevent HPV
infection is available and is
called the HPV shot, cervical
cancer vaccine, GARDASIL®,
or Cervarix®. Before today,
have you ever heard of the
cervical cancer vaccine or HPV
shot?

Yes
No

HPV knowledge

Do you think HPV can cause...
a. cervical cancer

b. penile cancer

c. anal cancer

d. oral cancer

Yes
No/not sure

HPV vaccine
recommendation
receipt from
healthcare provider

In the last 12 months, has a
doctor or health care
professional recommended that
you or someone in your
immediate family get an HPV
shot or vaccine?

Yes
No/not sure
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Appendix 2: Coding of variables in Aim Two.

Measure

Survey Item

Responses

SOCIODEMOGRAPHIC VARIABLES (PREDICTOR

/ICOVARIATES)

Race/ethnicity

What is your race?
Are you of Hispanic, Latino/a,
or Spanish origin?

Non-Hispanic African
American
Non-Hispanic White
Hispanic

Asian

Gender

What is your gender?

Female
Male

Age

What is your age?

18-34
35-49
50-65
>65

Education

What is the highest grade or
level of schooling you
completed?

Less than high school
High school graduate
Some college

College graduate or more

Marital status

What is your marital status?

Married/living as married
Divorced/separated/widowed
Never married

Income Thinking about members of <$20,000
your family living in this $20,000 to $34,999
household, what is your $35,000 to $49,999
combined annual income, $50,000 to $74,999
meaning the total pre-tax $75,000 to $99,999
income from all sources $100,000 or more
earned in the past year?

Regular provider Not including psychiatrists and | Yes
other mental health No
professionals, is there a
particular doctor, nurse, or
other health professional that
you see most often?

Insurance type Are you currently covered by | Private
any of the following types of Medicaid
health insurance or health Medicare
coverage plans? Other

General health status | In general, would you say your | Excellent/very good
health is... Good

Fair/poor

English language
proficiency

How well do you speak
English?

Very well/ well
Not very well/not at all

SOCIAL MEDIA OUTCOMES
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Social media use
related to health
information

Sometimes people use the
Internet to connect with other
people online through social
networks like Facebook or
Twitter. This is often called
“social media”. In the past 12
months, have you used the
Internet for any of the
following reasons?

To visit a social networking
site, such as Facebook or
Linkedin.

To share health information on
social networking sites, such
as Facebook or Twitter.

To participate in an online
forum or support group for
people with a similar health or
medical issue.

To watch a health-related
video on YouTube.

Yes
No
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Appendix 3: Coding of variables in Aim Three.

Measure

Survey Item

Responses

SOCIODEMOGRAPHIC VARIABLES (COVARIATES)

Race/ethnicity

What is your race?
Are you of Hispanic,
Latino/a, or Spanish
origin?

Non-Hispanic African
American
Non-Hispanic White
Hispanic

Asian

Gender

What is your gender?

Female
Male

Age

What is your age?

18-34
35-49
50-65
>65

Education

What is the highest grade
or level of schooling you
completed?

Less than high school
High school graduate
Some college

College graduate or more

Marital status

What is your marital
status?

Married/living as married

Divorced/separated/widowed

Never married

Household income Thinking about members | $0 to $19,999
of your family living in $20,000 to $34,999
this household, what is $35,000 to $49,999
your combined annual $50,000 to $74,999
income, meaning the total | $75,000 to $99,999
pre-tax income from all $100,000 or more
sources earned in the past
year?

Regular provider Not including Yes
psychiatrists and other No
mental health
professionals, is there a
particular doctor, nurse,
or other health
professional that you see
most often?

Insurance type Are you currently Private
covered by any of the Medicaid
following types of health | Medicare
insurance or health Other

coverage plans?

General health status

In general, would you say
your health is...

Excellent/very good
Good
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Measure Survey Item Responses
Fair/poor
English language How well do you speak Very well/ well

proficiency

English?

Not very well/not at all

SOCIAL MEDIA (PREDICTORS)

Social media use

Sum of responses to the
following four social
media behaviors:
Sometimes people use the
Internet to connect with
other people online
through social networks
like Facebook or Twitter.
This is often called
“social media”. In the
past 12 months, have you
used the Internet for any
of the following reasons?

To visit a social
networking site, such as
Facebook or LinkedIn.

To share health
information on social
networking sites, such as
Facebook or Twitter.

To participate in an
online forum or support
group for people with a
similar health or medical
issue.

To watch a health-related
video on YouTube.

Yes
No

HPV AWARENESS AND KNOWLEDGE VARIABL

ES (OUTCOMES)

HPV awareness Have you ever heard of Yes
HPV? HPV stands for No
Human Papillomavirus. It
is not HIV, HSV, or
herpes.

HPV vaccine awareness | A vaccine to prevent Yes
HPV infection is No

available and is called the
HPV shot, cervical
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Measure

Survey Item

Responses

cancer vaccine,
GARDASIL®, or
Cervarix®. Before today,
have you ever heard of
the cervical cancer
vaccine or HPV shot?

HPV knowledge

Do you think HPV can
cause...

a. cervical cancer

b. penile cancer

c. anal cancer

d. oral cancer

Yes
No/not sure

Appendix 4: Conceptual framework.

Social Determinants:

Sociodemographic factors
* Age

* Gender

= Marital status

* Household income

* Education

Cultural factors

* Race/ethnicity

* English language
proficiency

Healthcare factors

* |Insurance type

* Regular provider status
* General health status

Health Health Outcomes:
Communication
Outcomes: * HPV and HPV
vaccine knowledge
| * Social media use | | and awareness

Health Behavior:

Vaccine uptake

STRUCTURAL INFLUENCE MODEL (SIM)
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Appendix 5: Glossary of social media terms.

Term

Definition

Social media

“A group of Internet-based applications that build on the
ideological and technological foundations of Web 2.0, and
that allow the creation and exchange of user generated
content” (Kaplan & Haenlein, 2010)

Web 2.0

“A new era of web-enabled applications that are built
around user generated or user-manipulated content, such

as wik is, blogs, podcasts and social networking sites”
(Pew, 2011).

Web 1.0

Web 1.0 refers to the first stage of the World Wide Web
evolution. Personal web pages were common, consisting
mainly of static pages hosted on ISP-run web servers, or
on free web hosting services.

Social networking site
(SNS)

"Social networking sites are applications that enable users
to connect by creating personal information profiles,
inviting friends and colleagues to have access to those
profiles, and sending e-mails and instant messages
between each other. These personal profiles can include
any type of information, including photos, video, audio
files, and blogs (Moorhead et al., 2013). This
conceptualization includes websites and applications such
as Facebook, Twitter, LinkedIn, Pinterest, and Instagram,
each of which incorporates explicit representations of
one’s social network. These criteria exclude platforms
such as blogs, wikis, or YouTube, which are less focused
on one’s own social networks. However, individuals often
repost, link to, or embed messages or images from these
less network-centric social media into their SNS postings
(Shi, Poorisat & Salmon, 2016).

Facebook

Facebook consists of a series of interrelated profile pages
in which members post a broad range of information about
themselves and link their own profile to others’ profiles.
The core of the Facebook experience centers on users’
ability to (a) post self-relevant information on an
individualized profile page, (b) link to other members and
create a “friends” list, and (c) interact with other members
(Wilson et al., 2012).

Twitter

Twitter is a social media platform for disseminating short
text updates in real-time. The microblogging platform can
contain health information and serves as a medium
connecting patients, health professionals, and
organizations (Chew & Eysenbach, 2010).
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Term

Definition

Instagram

Instagram is a social media platform that allows users to
post photos from smartphones or tablets. These pictures
can be tagged with keywords using hashtags. With a
keyword search, pictures linked to the hashtags will be
displayed, allowing one to explore, comment, or “like”
them (Lee et al., 2017).

Pinterest

Pinterest is also visually-oriented, and users can “pin” (i.e.
post) pictures and save them to their “board” (i.e. typically
a collection of related posts, organized by a theme, and
tailored to specific interests). People can use hashtags or
keywords to search pins and boards created by others, as
well as save pins or entire boards. This community-style
sharing of pins facilitates the creation and identification of
subcultures, hobbies and interests (Lee et al., 2017).

YouTube

YouTube, a video sharing site, was founded in 2005 as a
“consumer media company for people to watch and share
original videos worldwide through a web experience”.
This platform boasts wealth of user-generated content and
interactivity through likes, shares, and comments on
videos (Kuss & Griffiths, 2017).

Blogs (or Weblogs)

Blogs, which represent the earliest form of social media,
are special types of websites that usually display date-
stamped entries in reverse chronological order (Khosrow-
Pour, 2005). Blogs allow individuals to share personal
online diaries and information (sometimes in the form of
images and videos), which may or may not be commented
upon by other internet users.

Wiki

A wiki is a Web site that allows its users to edit its pages
online, creating and modifying the information that is
publically available (Rajagopalan et al., 2011).
Applications within this category include the online
encyclopedia Wikipedia, a wiki currently available in
more than 230 different languages.

Online support groups

Online communities are virtual forums where patients can
discuss their health concerns and exchange information.
These support groups give patients and their family
members online destinations for information, community,
and emotional and psychological support (Bartlett &
Coulson, 2011; Wicks et al., 2010)

Reddit

Reddit is a popular online forum that allows users to post,
share,

and rank content through a voting system. Posts are
organized into sub-communities referred to as subreddits,
which focus on a particular topic or category, such as news
or politics.
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