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Introduction

Human papillomavirus (HPV) vaccines protecting against 
high-risk HPV types associated with cervical and other can-
cers have been approved in the United States (US) since 
2006 and are currently recommended for routine use among 
adolescents ages 11–12 years old (Meites et al., 2016). 
Positive trends in decreasing high-risk HPV infections and 
pre-cancerous HPV-related lesions in vaccinated individu-
als have been observed in recent years (Dehlendorff et al., 
2021; Harder et al., 2018; Tabrizi et al., 2012; Xu et al., 
2019). However, rates of HPV vaccine uptake among ado-
lescents in the target age group remain suboptimal in the US 
(Elam-Evans et al., 2020) and well below target goals out-
lined in Healthy People 2030 (Centers for Disease Control 
& Prevention, 2020). In addition, substantial missed doses 
of adolescent vaccines during the COVID-19 pandemic indi-
cate any gains in HPV vaccination rates achieved in recent 
years may be severely impacted (Patel Murthy et al., 2021). 
Increased efforts will be needed for catch-up vaccinations 
going forward, particularly among adolescents in high-risk 
communities.

Prior to the COVID-19 pandemic, HPV vaccination cov-
erage was highly heterogeneous at both national and local 
levels (Elam-Evans et al., 2020). Statewide HPV vaccine 
initiation rates among adolescents aged 13–17 years old in 
California have exceeded the national average in recent years 
(Centers for Disease Control & Prevention, 2021). How-
ever, pockets of low HPV vaccine coverage persist, includ-
ing in immigrant and racial/ethnic minority communities 
in Los Angeles (Los Angeles County Department of Public 
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Health, 2018). Barriers to adolescent HPV vaccination pre-
viously identified by racial/ethnic minority parents include 
perceived high financial cost, limited access to in-language 
vaccine information and understanding of medical terms, 
lack of provider recommendation, and low HPV vaccine 
knowledge (Aragones et  al., 2016; Ashing et  al., 2017; 
Glenn et al., 2015a, 2015b; Kornfeld et al., 2013; Roncan-
cio et al., 2017; Victory et al., 2019; Vu et al., 2020; Warner 
et al., 2015). Less is understood about the role of vaccine 
hesitancy in racial/ethnicity communities and the impact on 
HPV vaccine uptake, particularly in recent years when gen-
eral vaccine confidence has declined overall in the US and 
internationally.

Vaccine hesitancy was identified as a significant public 
health challenge by the World Health Organization’s Stra-
tegic Advisory Group of Experts on Immunization (WHO 
SAGE) in 2014 (Hickler et al., 2015; Strategic Advisory 
Group of Experts on Immunization, 2014). The WHO 
SAGE defines vaccine hesitancy as a “delay in acceptance or 
refusal of vaccines despite availability of vaccine services” 
(Strategic Advisory Group of Experts on Immunization, 
2014). While many studies have examined public beliefs 
about childhood vaccines in general in the US (Gidengil 
et al., 2019; Kempe et al., 2020), only a few recent studies 
have specifically focused on parental HPV vaccine hesitancy 
(Patel & Berenson, 2013; Szilagyi et al., 2020). Reported 
reasons for vaccine hesitancy include lack of confidence in 
the effectiveness of the HPV vaccine and perceived risk of 
side effects and concerns about sexual promiscuity (Han-
son et al., 2018; Helmkamp et al., 2021; Karafillakis et al., 
2019; Szilagyi et al., 2020), despite the evidence that there 
is no correlation between HPV vaccines and the age of 
sexual debut (Madhivanan et al., 2016). Predictors of HPV 
vaccine hesitancy are multifactorial and complex (Cooper 
et al., 2019), particularly for racial/ethnic minority and low-
resourced communities facing additional logistical barriers 
to accessing preventive care services. Furthermore, there is a 
limited understanding of how medical mistrust, experiences 
with healthcare discrimination and exposure to misinfor-
mation contribute to HPV vaccine hesitancy within racial/
ethnic minority communities.

According to the Los Angeles County Health Survey, 
HPV vaccination is lowest among Hispanic/Latino and 
Asian adolescent boys and Hispanic/Latina adolescent girls 
of immigrant parents (Los Angeles County Department of 
Public Health, 2018). This is particularly concerning because 
of higher rates of cervical cancer among Hispanic/Latinas 
compared to NH-white women and the increasing rates of 
HPV-related oropharyngeal cancer in both genders (Pytynia 
et al., 2014; Van Dyne et al., 2018).This study examines fac-
tors associated with HPV vaccine hesitancy among diverse 
racial/ethnic parents residing in primarily low-income, low 
HPV vaccine uptake neighborhoods within Los Angeles to 

inform parent, provider, and community-level strategies for 
HPV vaccination improvement. The greater Los Angeles 
region is the largest geographic metropolitan area in the US 
and home to several racially/ethnically diverse communities. 
We hypothesized that limited access to HPV vaccine infor-
mation among parents, lack of engagement with providers in 
low uptake areas, and increased medical mistrust contribute 
to higher parental HPV vaccine hesitancy. Furthermore, we 
hypothesized that parental HPV vaccine hesitancy differs by 
survey language, adolescent age, and gender.

Methods

Study setting and sample population

This was a cross-sectional study using self-administered 
surveys among parents with children ages 9–17 years to 
understand parental HPV vaccine hesitancy. We recruited 
parents from The University of Southern California (USC) 
Leslie and William McMorrow Neighborhood Academic 
Initiative (NAI), an academic enrichment program for under-
represented minority families in Los Angeles. The vision of 
NAI is to increase the enrollment and graduation rate of low 
socioeconomic neighborhood, under-represented students to 
USC, by serving as a model for a seven-year pre-college 
enrichment program. The goals of NAI include: increasing 
the enrollment of under-represented students to enter and 
successfully complete a Bachelor’s degree by providing a 
rigorous academic curriculum, providing for the empower-
ment of parents as mentors and guides for increased student 
achievement through the provision of meaningful parent 
educational opportunities through the Family Development 
Institute, and contributing to the development of student 
experiences. NAI annually serves 1,000 racial and ethni-
cally diverse, mostly first-generation, low-income middle 
and high school students in South and East Los Angeles, 
where adolescent male and female HPV vaccination rates 
are among the lowest in Los Angeles County (see Fig. 1a, b).

Participant recruitment and eligibility criteria

In collaboration with NAI, recruitment of middle and high 
school parents took place over two weekends in March 2021. 
A core component of the program, in addition to academic 
enrichment for students, is to provide a Saturday Academy, 
consisting of morning workshops for parents and students 
on a variety of topics. During our study period, all parent 
and student activities in NAI were conducted virtually due to 
the COVID-19 pandemic. Parents of middle and high school 
students enrolled in NAI were invited to complete the survey 
online during two of NAI’s mandatory weekly virtual parent 
enrichment sessions on Saturday mornings. Study eligibility 
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included being a parent or guardian of a child between ages 
9–17 years and the ability to complete the survey in Eng-
lish, Spanish or Chinese. Screening for study eligibility and 
survey completion were self-administered via REDCap live, 

in real-time, during virtual parent workshops. Multi-lingual 
NAI and USC research team members were present during 
the virtual sessions to answer parent questions and provide 
support for eligibility screening. Parents received a $25 gift 

Fig. 1  a Percent of adolescent 
girls (ages 11–17 years) who 
have initiated the HPV vaccine 
by Los Angeles County Health 
Districts, LA County Health 
Survey 2018. b Percent of ado-
lescent boys (ages 11–17 years) 
who initiated the HPV vaccine 
by Los Angeles County Health 
Districts, LA County Health 
Survey 2018
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card for survey completion. The study was approved by 
USC’s Institutional Review Board and found to be exempt 
from the requirement to obtain written consent from study 
subjects prior to study participation. However, all partici-
pating parents received an in-language study information 
sheet with details about study procedures, risks and benefits. 
All Human Subject procedures and Internal Review Board 
protocols were followed. NAI staff provided feedback and 
approval of the study’s recruitment strategy and reviewed 
all study materials.

Survey instrument

The 60-item survey instrument included measures from prior 
work of our team and others to understand HPV vaccination 
in multiethnic populations, including previously validated 
instruments for HPV vaccine hesitancy, medical mistrust, 
and acculturation (Baezconde-Garbanati et al., 2017; Boyd 
et al., 2018; Casillas et al., 2011; Glenn et al., 2015a, 2015b; 
Greenfield et al., 2015; Hirth, 2019; Jeudin et al., 2014; Tsui 
et al., 2013, 2019). Survey topics included: parental and ado-
lescent demographic characteristics, parental HPV vaccine 
awareness, HPV vaccine hesitancy (Szilagyi et al., 2020), 
exposure to negative HPV information, medical mistrust 
(Thompson et al., 2004), acculturation (Norris et al., 1996), 
provider recommendation of adolescent HPV vaccine, prior 
receipt of HPV and other adolescent vaccines, healthcare 
utilization, and COVID-19 vaccination intent for parents 
themselves and their adolescents.

The survey was translated from English to Spanish and 
to Chinese using an external translation service, familiar 
with and frequently used by health-related research stud-
ies. Translated surveys in Spanish and Chinese were then 
reviewed and back-translated by NAI and USC research 
staff to ensure appropriateness for the target parent popula-
tion, including literacy level for the target parent population 
(approximately 8th grade). Surveys in all three languages 
were then inputted into the USC Clinical and Translation 
Science Institute’s REDCap (Research Electronic Data 
Capture) platform, a free, secure, web-based application 
designed for rapidly developing databases and surveys for 
research studies. A link to the REDCap platform to access 
surveys were made available to NAI parents during the live, 
virtual parent workshops after the study team introduced the 
research study. There were 318 unique viewers who joined 
the first NAI parent webinar and 307 unique viewers who 
joined the second NAI webinar. All webinar attendees were 
introduced to the study and survey instructions in the last 
30 min of the webinar. Following screening eligibility pro-
cedures, parents were asked to select their survey language 
of preference (English, Spanish, Chinese) and initiate the 
self-administered survey. Parents who required clarifica-
tion of any survey items during the live self-administered 

survey period, which occurred virtually via Zoom (Zoom 
Video Communications, Inc., San Jose, CA), had the option 
of asking USC and NAI research staff for assistance in vir-
tual breakout rooms by language. The online survey took 
approximately 15–25 min to complete.

Measures

Parent and adolescent demographic and access to care 
characteristics

Respondents were asked to provide information about the 
following sociodemographic covariates: parental race, age, 
gender, insurance coverage type, education, income, nativ-
ity, adolescent age, gender, and number of siblings. We 
asked parents to report the usual source of care for their 
adolescents with the following categories: doctor’s office; 
emergency room; health department clinic; school clinic; 
clinic or health center; and no usual source of care. Due 
to lack in distribution of responses across these categories, 
usual source of care was re-categorized as yes (any source 
other than emergency room) and no (no usual source, emer-
gency room, or unknown/missing). Adolescent insurance 
options included no insurance; parent-employer provided 
private insurance; parent-purchased private insurance; and 
Medicaid (Medi-Cal)/Children’s Health Insurance Program 
(CHIP). Parental and adolescent insurance was dichoto-
mized into public and private insurance; public insurance 
types included Medi-Cal, Medicare, and My Health LA, and 
private insurance types included private insurance purchased 
through an employer and private insurance purchased by the 
parent or a family member.

HPV vaccine hesitancy

Our primary outcome of interest was HPV vaccine hesi-
tancy. We used the 9-item HPV vaccine hesitancy scale 
(Szilagyi et al., 2020), previously adapted by Szilagyi and 
colleagues from the WHO SAGE Vaccine Hesitancy Scale 
(Larson et al., 2015) and by the literature on assessments 
of hesitancy in similar populations in the US (Hirth et al., 
2019; Moran et al., 2016, 2017; Painter et al., 2019; Vic-
tory et al., 2019). The scale contains a series of statements 
describing attitudes towards HPV vaccination (e.g., “The 
HPV vaccine is effective”; “The HPV vaccine is important 
for my adolescent’s health”; and “I am concerned about seri-
ous side effects of the HPV vaccine”) and a 4-point Lik-
ert scale ranging from strongly agree to strongly disagree 
(no neutral response option) as answer choices. Similar to 
Szilagyi and colleagues, we calculated scale scores by aver-
aging the responses to all items (item scores ranged from 1 
to 5), with higher values corresponding to higher hesitancy, 
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and used a cutoff score of higher than 3 to define high paren-
tal HPV vaccine hesitancy.

Medical mistrust

We used Thompson’s Group-Based Medical Mistrust Scale 
(Thompson et al., 2004) to assess parental medical mistrust. 
This 12-item scale asked participants to state their agreement 
or disagreement with a number of statements that describe 
experiences of perceived suspicion or hostility by health-
care professionals (e.g., “Doctors and health care workers 
sometimes hide information from patients who belong to 
my ethnic group”; “People of my ethnic group cannot trust 
doctors and health care workers”; “I have personally been 
treated poorly or unfairly by doctors or health care workers 
because of my ethnicity”). Response categories consisted 
of a 5-point Likert scale ranging from strongly agree to 
strongly disagree. As indicated by Thompson et al., scale 
scores were summed for all item responses with a possible 
range of 12–60, where higher scores denoted more medical 
mistrust. We compared parents with higher medical mistrust, 
those with scores one deviation or more from the mean to 
parents with mean medical mistrust scores or lower.

Acculturation

The Brief Acculturation Scale for Hispanics (Norris et al., 
1996), previously validated in Hispanic/Latino and Asian 
populations, was included to assess acculturation among 
our sample. Answer choices were modified in our survey 
to be appropriate for non-Hispanic/Latino respondents by 
replacing the Spanish-specific language choices with “your 
native language.” A scale score was calculated by aver-
aging all responses, with scores ranging from 1 to 5 with 
higher scores denoting higher acculturation. Respondents 
with scores higher than 3.25 were considered to have high 
acculturation.

Parental exposure to negative HPV vaccine information

We asked parents the following yes/no question: “Have you 
ever received or heard negative information about HPV vac-
cines?” Participants who responded yes were prompted to 
provide details about the negative information they received.

Gender neutral perception of vaccine need

In addition to the 9-item HPV vaccine hesitancy scale we 
also included an additional item to assess attitudes towards 
vaccinating adolescent males: “It is important for boys/
males to get the HPV vaccine” (strongly agree to strongly 
disagree).

HPV vaccination and other adolescent vaccination history

For survey items on receipt of physician recommendation, 
adolescent HPV vaccination history (number of shots, age at 
first shot), parents were asked to respond with their youngest 
child in mind if they had more than one child in the eligi-
ble age range (9–17 years). Parents were also asked if their 
youngest child ever received the Tdap vaccine and the influ-
enza vaccine in the past 12 months. Both of these questions 
were modeled after the NIS-Teen survey items (Centers for 
Disease Control & Prevention, 2019).

COVID‑19 vaccine intent

We included a question asking parents to report the like-
lihood that they would obtain a COVID-19 vaccine for 
themselves and their children once it became available. The 
answer choices were a 4-item Likert scale (very likely, some-
what likely, not too likely, not likely at all), plus an option for 
having already received the COVID-19 vaccine. At the time 
of data collection (March 2021), COVID-19 vaccines were 
only approved for ages 16 and older in the US.

Statistical analyses

Descriptive statistics were used to summarize parental 
HPV vaccine hesitancy, medical mistrust, acculturation, 
parent and adolescent demographic characteristics, among 
other variables in the final analytic sample. Chi-Square 
and Fisher’s exact test were used to compare HPV vaccine 
hesitancy items across predictors of interest and survey 
language (English, Spanish, and Chinese). Comparisons 
of mean hesitancy and acculturation scores were examined 
using ANOVA. Of the 497 parents who attended the two 
NAI weekend workshops and initiated an online survey, 75 
surveys were excluded due to incomplete eligibility infor-
mation. An additional 55 participants were excluded from 
the analytic dataset due to incomplete surveys or miss-
ing data in our variables of interest. Unadjusted logistic 
regression models were used to assess bivariate relation-
ships between medical mistrust and other independent 
variables of interest and parental HPV vaccine hesitancy 
(high versus low hesitancy), while controlling for parent 
and adolescent demographic characteristics. The final mul-
tivariable logistic regression model was determined based 
on significant bivariate associations (p < 0.05) as well as 
prior literature on important predictors of parental vaccine 
hesitancy. All analyses were conducted in SAS statistical 
software version 9.4 (SAS Institute Inc., Cary, NC).
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Results

Sample characteristics

Parent and adolescent sociodemographic characteristics 
are shown in Table 1 by survey language. Of the 357 
parents included in the analytic sample, more than half 
(54.9%) completed the survey in English, 35.9% in Span-
ish and 9.2% in Chinese. The majority (88.3%) of sur-
vey participants were mothers/female guardians. Almost 
three quarters (76.7%) of parents self-identified as His-
panic/Latino and another 16.2% identified as Asian/Asian 
American. Consistent with the target population of fami-
lies within the NAI program, nearly half of all parents had 
public insurance coverage (44.5%) and reported an annual 
household income below $40,000 (49.3%). In addition, 
the majority of parents were non-US born (73.4%) and 
had less than a college degree (79.6%). While the total 
population showed a high acculturation average (85%), 
this was largely driven by the English survey partici-
pants, as Spanish and Chinese respondents were likely to 
report low acculturation (95.3% and 100%, respectively; 
χ2 = 114.24, p < 0.01). Some parental sociodemographic 
factors differed across survey language, including a higher 
proportion Spanish survey parents reporting having no 
insurance compared to English and Chinese survey parents 
(χ2 = 41.33, p < 0.01) and English survey parents reporting 
higher education (χ2 = 73.53, p < 0.01) and higher income 
compared to parents who completed the survey in Spanish 
and Chinese (χ2 = 46.35, p < 0.01).

Adolescent age and gender were evenly distributed across 
categories and were similar across survey language (see 
Table 1). Nearly half of parents reported their adolescents 
were ages 9–13 years (44%), female (53.2%) and had an 
older sibling (51.5%). Relevant to primary care and HPV 
vaccine access, a higher proportion of English survey parents 
reported their children were privately insured (χ2 = 40.65, 
p < 0.01) and went to a doctor’s office for their usual source 
of care (χ2 = 55.93, p < 0.01) compared to other survey lan-
guages. Most parents reported their children had received the 
Tdap vaccine (76.6%), while fewer reported their children 
had initiated the HPV vaccine (43.7%) or received a flu shot 
in the previous year (58.0%). Parents reported significantly 
higher HPV vaccination uptake in daughters/females (55%) 
than in sons/males (45%) (χ2 = 6.67, p = 0.0098), a pattern 
was consistent across survey languages.

HPV vaccine hesitancy

Mean HPV vaccine hesitancy scores were 2.27 in our sample 
and nearly one-fifth (19.3%) of parental hesitancy scores 
fell within the high hesitancy category. Mean hesitancy 
scores and the proportion of parents falling in the high 

HPV vaccine hesitancy category did not differ significantly 
by survey language (see Table 2). The distribution across 
response categories (strongly agree to strongly disagree) 
for individual HPV vaccine hesitancy items differed signifi-
cantly by survey language (p < 0.05) for all items except item 
#9, which stated: “I am concerned about serious side effects 
of the HPV vaccine” (p = 0.07). Overall, Chinese survey 
respondents rarely “strongly disagreed” with any hesitancy 
item while the distribution of English and Spanish survey 
respondents across hesitancy items were more similar. Nota-
bly, 57.4% of all parents across the language groups some-
what/strongly agreed to the statement, “the HPV vaccine has 
not been around long enough to be sure it’s safe” (p = 0.01). 
64.5% of all parents somewhat/strongly agreed to the state-
ment, “I am concerned about serious side effects of the HPV 
vaccine,” although it was not statistically significant across 
the groups (p = 0.07).

Medical mistrust

The mean medical mistrust score was 28.4 among all par-
ents and did not differ significantly by survey language. We 
observed higher levels of medical mistrust among parents 
with high HPV vaccine hesitancy compared to those with 
low HPV vaccine hesitancy (27.4 vs. 32.6, two-sided paired 
t test =  − 58.83, p < 0.01) (see Fig. 2). We further observed 
higher HPV vaccine initiation among adolescents of par-
ents reporting low hesitancy compared to those with high 
hesitancy (50% vs. 30%, χ2 = 0.0076, p < 0.01) (see Fig. 3).

Other HPV vaccine attitudes and exposure to negative 
information

More than three-fourths (78.8%) of parents either somewhat 
or strongly agreed that it was “important for males to receive 
the HPV vaccine.” However, a much higher proportion of 
Spanish survey parents strongly disagreed with this state-
ment (12.7% vs 9.2% of English and 0% of Chinese groups, 
p < 0.001). Few parents (13.7%) reported having heard nega-
tive information about the HPV vaccine and the likelihood 
of having heard negative information about the HPV vaccine 
were significantly different by survey language (p = 0.11). 
The majority of open text responses on type of negative 
information parents encountered were related to side effects 
and the long-term effectiveness of the HPV vaccine.

Bivariate and multivariable models for HPV vaccine 
hesitancy

In our unadjusted logistic regression analyses (see Table 3), 
we found significantly higher odds of having high parental 
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Table 1  Sociodemographic characteristics of parents and adolescents by survey language (n = 357)

Total English Spanish Chinese P value

n % n % n % n %

Total 357 100.0 196 54.9 128 35.9 33 9.2
Parent characteristics
Race/ethnicity < 0.01
 Hispanic/Latinos 260 76.7 139 73.5 121 100.0 0 0.0
 NH-White 3 0.9 3 1.6 0 0.0 0 0.0
 NH-Black 10 3.0 10 5.3 0 0.0 0 0.0
 NH-Asian 55 16.2 26 13.8 0 0.0 29 100.0
 Other/multi-race 11 3.2 11 5.8 0 0.0 0 0.0

Age 0.36
 30–40 years 107 30.7 65 33.7 35 28.2 7 21.9
 41- 50 years 176 50.4 91 47.2 64 51.6 21 65.6
 > 50 years 66 18.9 37 19.2 25 20.2 4 12.5

Gender 0.04
 Male 40 11.4 22 11.3 14 11.2 4 12.5
 Female 310 88.3 172 88.7 111 88.2 27 84.4

Insurance type < 0.01
 Private Insurance 120 33.6 99 50.5 18 14.1 3 9.1
 Public Insurance 159 44.5 73 37.2 58 45.3 25 84.9
 Uninsured/Other 78 21.9 24 12.2 52 40.6 2 6.1

Education < 0.01
 Less than High School 111 31.1 38 19.4 65 50.8 8 24.2
 High School graduate 80 22.4 38 19.4 25 19.5 17 51.5
 Higher than High School 140 39.2 110 56.1 25 19.5 5 15.2
 Unknown/Prefer not to answer 26 7.3 10 5.1 13 10.2 3 9.1

Income ($) < 0.01
 0–39,999 176 49.3 68 34.7 87 68.0 21 63.6
 40,000–79,999 153 42.9 101 51.5 41 32.0 11 33.3
 > 80,000 28 7.8 27 13.8 0 0.0 1 3.0

Nativity < 0.01
 Us-Born 87 26.2 85 46.5 2 1.8 0 0.0
 Non-US Born 240 73.4 98 53.6 112 98.3 30 100.0

Acculturation score < 0.01
 High (< 3.25–5.0) 118 67.0 112 57.1 6 4.7 0 0.0
 Low (1.0–3.25) 239 33.1 84 42.9 122 95.3 33 100.0

Medical mistrust (mean, SD) 28.43 (9.15) 24.94 (9.87) 28.84 (8.66) 29.7 (6.05) 0.48
Neg. HPV vaccine info 0.11
 Yes 49 13.7 32 16.3 16 12.5 1 3.0
 No 308 86.3 164 83.7 112 87.5 32 97.0

Adolescent characteristics
Age 0.24
 9–10 years 53 14.9 32 16.3 15 11.7 6 18.2
 11–13 years 104 2.1 59 30.1 33 25.8 12 36.4
 14–17 years 117 32.8 68 34.7 42 32.8 7 21.2
 Unknown 83 23.3 37 18.9 38 29.7 8 24.2

Gender 0.64
 Male 163 46.2 92 47.2 54 43.2 17 51.5
 Female 190 53.8 103 52.8 71 56.8 16 48.5

Has older sibling 0.59
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HPV vaccine hesitancy among those with higher mean med-
ical mistrust (OR = 1.80, 95% CI: 1.36–2.39) compared to 
those with average or lower mean medical mistrust score, 
who had heard negative information about the HPV vaccine 
(OR = 3.65, 95% CI: 1.91–6.96) compared to those who had 
not, and parents of children who had not gotten a flu vaccine 
in the previous year (OR = 2.15, 95% CI: 1.18–3.92). Parents 
who reported being only somewhat likely (OR = 1.58, 95% 
CI: 0.75–3.31) or not likely at all (OR = 15.7, 4.45–55.70) 
to get their children vaccinated against COVID-19 once the 
vaccine became available also had higher odds of having 
high HPV vaccine hesitancy. Parental race/ethnicity, age, 
gender, education, nativity and acculturation as well as 
adolescent insurance type were not statistically significant 
in the unadjusted associations with parental HPV vaccine 
hesitancy and omitted from the multivariable analyses and 
Table 3.

In our adjusted multivariable models (see Table 3), we 
observed that having higher medical mistrust (OR = 1.69, 
95% CI: 1.13–2.37), exposure to HPV vaccine negative 
information (OR = 2.57, 95% CI: 1.03–6.42), and lower 
intent to get COVID-19 vaccine for the child (OR = 8.65, 
95% CI: 2.07–38.20) were significantly associated with 
higher parental HPV vaccine hesitancy after adjusting for 
survey language, adolescent age, gender, Tdap vaccina-
tion, and influenza vaccination. Our exploratory models 
consistently showed medical mistrust, exposure to nega-
tive HPV information, lower COVID-19 vaccine intent for 
child to be significantly associated with high parental HPV 
vaccine hesitancy. These associations did not change in 
significance or magnitude when we replaced survey lan-
guage with race/ethnicity or nativity with acculturation in 
our adjusted models.

Table 1  (continued)

Total English Spanish Chinese P value

n % n % n % n %

 Yes 184 51.5 103 52.6 62 48.4 19 57.6
 No 173 48.5 93 47.4 66 51.6 14 42.4

Insurance type < 0.01
 Private insurance 82 28.2 72 41.9 8 8.9 2 6.9
 Medicaid/CHIP 201 69.1 95 55.2 79 87.8 27 93.1
 Uninsured/Other 8 2.8 5 2.9 3 3.3 0 0.0

Usual source of care < 0.01
 Yes 289 98.6 170 98.8 28 96.6 1 3.5
 No 4 1.4 2 1.2 1 3.5 1 3.5

Initiated HPV vaccine
 No 155 53.3 92 53.8 41 45.1 22 75.9 0.02
 Yes 136 43.7 79 46.2 50 55.0 7 24.1
 Yes—Males 61 44.9 35 44.3 23 46.0 3 42.9 0.01
 Yes—Females 75 55.2 44 55.7 27 54.0 4 57.1

Received Tdap Vaccine
 Yes 219 76.6 139 81.3 58 67.4 22 75.9 0.05
 No 67 23.4 32 18.7 28 32.6 7 24.1

Received flu vaccine
 Yes 170 58.0 98 57.0 54 58.7 18 62.1 0.87
 No 123 42.0 74 43.0 38 41.3 11 37.9

COVID-19 vaccine for child
 Very likely 168 58.3 101 59.4 57 63.3 10 35.7 0.01
 Somewhat likely 76 26.4 39 22.9 20 22.2 17 60.7
 Not too likely 31 10.8 20 11.8 10 11.1 1 3.6
 Not likely at all 13 4.5 10 5.9 3 3.3 0 0.0

It is important for boys/males to get the HPV vaccine < 0.01
 Strongly disagree 34 9.6 18 9.2 16 12.7 0 0.0
 Somewhat disagree 41 11.6 24 12.2 11 8.7 6 19.5
 Somewhat agree 138 39.1 75 38.3 41 32.5 22 71.0
 Strongly agree 140 39.7 79 40.3 58 46.0 3 9.7
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Table 2  Parental HPV vaccine hesitancy items by survey language

Total English Spanish Chinese P value

Mean hesi-
tancy score 
(SD)

2.27 (0.92) 2.23 (0.97) 2.31 (0.92) 2.30 (0.41) 0.72

HPV vaccine 
hesitancy

High hesitancy19.3% 19.9% 21.9% 93.9% 0.12

Low hesitancy 80.7% 80.1% 78.1% 6.1%

% Strongly 
disagree

% 
Some-
what 
disagree

% 
Some-
what 
agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% 
Strongly 
agree

Info 
received 
from HCP 
is reliable 
and trust-
worthy

7.4 10.5 38.8 43.3 8.2 9.2 35.7 46.9 8.0 12.8 34.4 44.8 0.0 9.4 75.0 15.6  < 0.01

The HPV 
vaccine is 
effective

7.0 9.9 44.2 38.9 7.1 10.2 43.4 39.3 8.7 9.5 35.7 46.0 0.0 9.1 81.8 9.1  < 0.01

Getting the 
HPV vac-
cine is a 
good way 
to protect 
from 
HPV-
related 
cancers

9.6 6.5 35.1 48.7 8.7 6.6 34.2 50.5 13.6 7.2 26.4 52.8 0.0 3.1 75.0 21.9  < 0.01

The HPV 
vaccine is 
beneficial 
for my 
child/ado-
lescent

9.0 9.0 34.8 47.2 7.7 10.2 34.2 48.0 13.4 7.9 26.0 52.8 0.0 6.1 72.7 21.2  < 0.01

Generally, 
I do what 
my HCP 
recom-
mends 
about 
HPV vac-
cines

8.5 10.2 37.4 43.9 9.7 10.7 37.2 42.4 8.8 11.2 30.4 49.6 0.0 3.1 65.6 31.3 0.02

The HPV 
vaccine is 
important

8.8 8.2 33.7 49.3 8.7 8.2 35.2 48.0 11.2 9.6 22.4 56.8 0.0 3.1 68.8 28.1  < 0.01

Having my 
child/ado-
lescent get 
the HPV 
vaccine is 
important 
my com-
munity

10.2 9.4 37.5 42.9 8.7 9.2 40.8 41.3 15.3 11.3 21.8 51.6 0.0 3.1 78.1 18.8  < 0.0001
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Bivariate and multivariable models for HPV vaccine 
initiation

We observed significant associations between lack of HPV 
vaccine initiation and high parental HPV vaccine hesitancy 
in the bivariate analyses (see Table 3). Parents with high 
HPV vaccine hesitancy had over 2 time the odds of reporting 
that their child had not received the HPV vaccine compared 
to parents with low HPV vaccine hesitancy (OR = 2.35, 
95% CI: 1.24–4.45). Parents who responded to the survey 
in Chinese had higher odds of a child who did not initi-
ate the HPV vaccine compared to English survey parents 
(OR = 2.70, 95% CI: 1.10–6.65). Similar observations were 
observed between parents with younger children aged 9–10 

(OR = 3.09, 95% CI: 1.52–6.29), or 11–13 (OR = 1.96, 95% 
CI: 1.13–3.38) compared to those with children ages 14–17, 
parents with sons compared to daughters (OR = 1.84, 95% 
CI: 1.16–2.94), and those with children who did not receive 
the Tdap vaccine compared to those who did receive the 
Tdap vaccine (OR = 2.53, 95% CI: 1.41–4.55) for lack of ini-
tiating the HPV vaccine. Parental race/ethnicity, age, gender, 
education, nativity and acculturation as well as adolescent 
insurance type were also not statistically significant in the 
unadjusted associations with HPV vaccine initiation and 
omitted from the multivariable analyses and Table 3.

After adjusting for survey language, child age and sex, 
receipt of Tdap and Influenza immunizations and child 
COVID-19 vaccine intent, the relationship between high 

Table 2  (continued)

% Strongly 
disagree

% 
Some-
what 
disagree

% 
Some-
what 
agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% Strongly 
agree

% Strongly 
disagree

% 
Disa-
gree

% 
Agree

% 
Strongly 
agree

The HPV 
vaccine 
has not 
been 
around 
long 
enough 
to be sure 
it’s safe

16.1 26.6 44.4 13.0 18.9 30.1 40.8 10.2 15.9 22.2 45.2 16.7 0.0 21.9 62.5 15.6 0.01

I am 
concerned 
about seri-
ous side 
effects of 
the HPV 
vaccine

17.2 18.3 43.9 20.6 16.8 20.9 42.4 19.9 21.4 14.3 41.3 23.0 3.0 18.2 63.6 15.2 0.07

27.4 26.2 28.0 29.3
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Fig. 2  Parental medical mistrust by parental HPV vaccine hesitancy
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HPV vaccine hesitancy and lack of HPV vaccine initiation 
increased slightly (aOR = 2.78, 95% CI: 1.27–6.06) in the 
multivariable model. We found that parents who responded 
to the survey in Spanish where half as likely to have a child 
who had not received the HPV vaccine compared to those 
who responded to the survey in English (aOR = 0.50, 95% 
CI: 0.28–0.91); the direction and significance of the other 
covariates remained the same. We did not find a statistically 
significant association between medical mistrust and HPV 
vaccine initiation in the bivariate or multivariable analyses.

Discussion

Vaccine hesitancy is a key concern in adequately protecting 
populations from vaccine-preventable diseases, including 
HPV-associated cancers. Our findings indicate nearly one-
fifth of parents are hesitant towards HPV vaccines in our 
study of primarily low-income, Hispanic/Latino and Asian 
American, immigrant parents. Reports of parental HPV 
vaccine hesitancy in our study (20%) were slightly lower 
compared to two recent studies using nationally representa-
tive samples (23–25%) of parents (Helmkamp et al., 2021; 
Szilagyi et al., 2020). Furthermore, reports of parental HPV 
vaccine hesitancy in our study were also lower than parental 
hesitancy for influenza vaccines for adolescents in other stud-
ies (25.8% and 26.1%) (Helmkamp et al., 2021; Kempe et al., 
2020). Previous studies have noted similar proportions of 
hesitant parents and rationale behind HPV vaccine and influ-
enza vaccine hesitancy due to parent lack of confidence in the 
effectiveness of both vaccines and the perception that these 
vaccines are optional (Helmkamp et al., 2021; Kempe et al., 
2020; Szilagyi et al., 2020). The lower proportion of HPV 

vaccine hesitant parents in our sample may be due to the fact 
that three-fourths of our sample identified as Hispanic/Latino 
and prior studies have found lower rates of vaccine hesitancy 
among Hispanic/Latino parents compared to other racial/eth-
nic groups (Kempe et al., 2020; Szilagyi et al., 2020).

Parents who reported high levels of medical mistrust 
were more likely to have high HPV vaccine hesitancy. 
The COVID-19 pandemic has highlighted the relationship 
between vaccine hesitancy and medical mistrust across 
multiple racial/ethnic groups in the US (Khubchandani & 
Macias, 2021; Nguyen et al., 2021; Thompson et al., 2021). 
Prior use of the medical mistrust scale has shown a relation-
ship between mistrust and decreased cervical cancer screen-
ing among rural white women (Hall et al., 2018), decreased 
intention to be screened for and negative perceptions about 
colorectal cancer among African Americans (Purnell et al., 
2010), and negative attitudes towards prostate cancer screen-
ing among urban Black men (Shelton et al., 2010). Increased 
availability and exposure to misinformation on vaccines, 
including for HPV, influenza, and COVID-19, has created 
an environment that promotes hesitancy, especially among 
racial/ethnic minorities that may already have mistrust of the 
system. A legacy of medical mistrust exists among racial/
ethnic minorities, due in part to the Tuskegee study, involun-
tary sterilization of Hispanic/Latino women in Los Angeles, 
and ongoing experiences of discrimination by the healthcare 
system. The association between high medical mistrust and 
high HPV vaccine hesitancy among parents, of whom a great 
majority identified as Hispanic/Latino, highlights the ongo-
ing health disparities and inequities that are rooted in histori-
cal acts of social injustice and discriminatory health policies, 
educational and social services to “illegal aliens” in Califor-
nia (Stern, 2005). Our findings, where exposure to negative 
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Fig. 3  HPV vaccine initiation among adolescents by parental HPV vaccine hesitancy
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information about the HPV vaccine and general mistrust of 
the medical system and health care providers remained as 
important influences on parental hesitancy towards the HPV 
vaccine, even after controlling for adolescent gender and 

age, indicate the need to address hesitancy from a multi-
level perspective that includes current misinformation and 
historical contexts within communities.

Table 3  Bivariate and multivariable logistic regression models for high parental HPV vaccine hesitancy and No HPV vaccine uptake

Values are statistically significant at the p < 0.05 level
* Parental race/ethnicity, age, gender, education, nativity and acculturation and adolescent insurance were not significant in the bivariate analyses

High HPV vaccine hesitancy No HPV vaccine initiation

Unadjusted model Adjusted model Unadjusted model Adjusted model

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Parent characteristics
Survey language
English REF REF REF REF REF REF REF REF
Chinese 0.26 0.06, 1.13 0.32 0.07, 1.56 2.70 1.10, 6.65 3.39 1.17–9.82
Spanish 1.13 0.65, 1.95 1.13 0.53, 2.43 0.70 0.42, 1.17 0.50 0.28–0.91
Medical mistrust
1 SD + versus mean 1.80 1.36, 2.39 1.69 1.13, 2.37 1.15 0.92, 1.45 1.09 0.82, 1.45
HPV negative information
Yes 3.65 1.91, 6.96 2.57 1.03, 6.42 1.12 0.55, 2.31 0.89 0.37, 2.11
No REF REF REF REF REF REF
HPV vaccine hesitancy
Yes [High] 2.35 1.24, 4.45 2.78 1.27, 6.06
No [Low] REF REF REF REF
Adolescent characteristics
Age
9–10 years 1.58 0.66, 3.80 1.24 0.42, 3.67 3.09 1.52, 6.29 2.86 1.27, 6.46
11–13 years 2.15 1.06, 4.35 2.20 0.94, 5.14 1.96 1.13, 3.38 1.94 1.03, 3.66
14–17 years REF REF REF REF REF REF REF REF
Unknown 2.02 0.96, 4.26 1.66 0.44, 6.29 1.00 0.43, 2.29 0.49 0.18, 1.28
Gender
Male 1.05 0.62, 1.78 1.27 0.61, 2.65 1.84 1.16–2.94 2.39 1.37, 4.18
Female REF REF REF REF REF REF REF REF
Usual source of care
Yes REF REF REF REF
No 4.56 0.63, 33.10 0.29 0.03, 2.80
Tdap
Yes REF REF REF REF REF REF REF REF
No 1.01 0.49, 2.06 0.86 0.36, 2.06 2.53 1.41, 4.55 3.02 1.53, 5.94
Flu
Yes REF REF REF REF REF REF REF REF
No 2.15 1.18, 3.92 1.85 0.91, 3.75 1.33 0.83, 2.13 1.38 0.79, 2.41
Has older sibling
Yes REF REF REF REF
No 0.73 0.43, 1.23 0.38 0.24, 0.61
COVID‑19 vaccine intent‑child
Very likely REF REF REF REF REF REF REF REF
Somewhat likely 1.58 0.76, 3.31 1.56 0.67, 3.68 1.80 1.03, 3.15 1.12 0.58, 2.15
Not too likely 2.86 1.16, 7.05 1.54 0.54, 4.40 1.07 0.45, 2.34 0.77 0.31, 1.90
Not likely at all 15.75 4.45, 55.71 8.65 2.07, 38.20 3.58 0.95, 13.47 0.82 0.18, 3.82
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HPV vaccine initiation among adolescents in our study 
was alarmingly low compared to the California state aver-
age (43.7% vs. 78.7%). Similar to the study conducted by 
Szilagyi and colleagues, where adolescents of HPV vac-
cine hesitant parents were less likely to receive the HPV 
vaccine (Szilagyi et al., 2020), adolescents of parents with 
high HPV vaccine hesitancy had were less likely to have 
initiated the HPV vaccine in our study. Newness of the 
HPV vaccine, a specific item within the hesitancy scale, has 
been previously identified as a barrier to HPV vaccination 
(Gidengil et al., 2019; Holman et al., 2014; Szilagyi et al., 
2020) and was also indicated by parents as a concern in our 
study. Although HPV vaccines have been routinely recom-
mended for adolescents in the US for over a decade, low 
awareness of the vaccine (Amboree & Darkoh, 2020; Wisk 
et al., 2014), limited exposure to HPV vaccine information, 
especially in-language materials (Bastani et al., 2011; Jeudin 
et al., 2014), and lack of strong physician recommendation 
(Gilkey & McRee, 2016) are likely contributors to parental 
perception that HPV vaccines are still new. Furthermore, 
our study was conducted during the initial COVID-19 vac-
cine rollout for individuals ages 16 and over in the US and 
prior to the recommended use among adolescents ages 
12–15 years. Although our study specifically measured HPV 
vaccine hesitancy, the observed relationship between paren-
tal COVID-19 vaccine intent for adolescents and parental 
HPV vaccine hesitancy further indicates the need to study 
both the shared factors contributing to vaccine hesitancy in 
general and distinct factors related to hesitancy for specific 
vaccines as efforts to catch-up missed HPV vaccine doses 
across high-risk communities continue.

Some limitations to this study include the following: 
First, few African American parents were included in this 
sample. While recruitment through the USC NAI program 
allowed us to understand views on HPV vaccines among 
primarily immigrant, low-income parents from communi-
ties where HPV vaccine uptake is low, our sample may 
not be representative of all medically underserved parents 
of HPV vaccine-eligible adolescents in Los Angeles. Fur-
thermore, although our study leverages the racial/ethnic 
diversity among the communities of Los Angeles, our find-
ings may not be generalizable to other geographic areas 
that are more homogenous in race/ethnicity. Second, to 
adapt to the confines of participant recruitment and data 
collection during the COVID-19 pandemic, only parents 
who were able to attend the virtual NAI parent workshops 
on Saturdays were introduced to the study and recruited for 
participation. Although the USC NAI and research team 
members were available in real-time during the workshops 
to answer questions about the survey, parents experiencing 
additional barriers to technology and those not within the 
NAI program were not part of the study. Third, we did not 
assess health literacy in our survey instrument. Parents 

with lower health literacy levels may be less inclined to 
complete the survey, more likely to have missing data, or 
have answered inaccurately. However, we worked in close 
partnership with the NAI Program leadership and staff, 
who interact with parents on a routine basis over several 
years on topics including COVID-19, vaccinations, safety, 
and social and emotional well-being. Our study materials 
were reviewed thoroughly for the appropriateness for the 
target parent populations. Fourth, while we captured the 
relationship between HPV vaccine hesitancy and COVID-
19 vaccine intentions, we did not specifically measure 
COVID-19 vaccine or general vaccine hesitancy, which 
may limit the applicability of our findings in addressing 
other vaccine-related hesitancy. Furthermore, our exposure 
to negative HPV vaccine information item was not vali-
dated. Lastly, our study captured parental views on HPV 
vaccine hesitancy, medical mistrust, and other factors in a 
cross-sectional snapshot during the COVID-19 pandemic, 
when the national focus on vaccinations was heightened 
and may have impacted the parental survey responses dif-
ferently than if the study were conducted in pre-pandemic 
times. Nonetheless, the impact of COVID-19 vaccines on 
parental HPV vaccine hesitancy is likely relevant going 
forward.

Although evidence has pointed to the need for multi-
component strategies for HPV vaccine improvement within 
communities and healthcare settings, these strategies must 
now also incorporate factors that contribute to vaccine mis-
information and broader historical contexts that impact trust 
in the health care system and uptake of preventive services. 
Locally focused, multilevel approaches to comprehensively 
identify factors associated with HPV vaccine hesitancy in 
low-uptake communities are necessary to engage and inform 
stakeholders on how to address HPV vaccine hesitancy. Our 
findings highlight needed efforts to simultaneously address 
logistical barriers to accessing routine adolescent preven-
tive care as well as sources of vaccine hesitancy rooted in 
broader aspects of medical mistrust and exposure to nega-
tive vaccine information to optimize HPV vaccine uptake 
in medically underserved communities.
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